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1&1 is celebrating its 25 th anniversary. 

Over the past 25 years 1&1 has grown to 
become one of the world's leading web hosts. 
Today, with 12 million customer contracts 
and 5000 employees 1&1 provides superior 
web hosting and server solutions to 
support your business. In celebration here is 
a aift from us to vou. 



1&1 WEB Hi 






Dual Hosting for Maximum Reliability 

Your website hosted across multiple servers in two different 
data centers, and in two geographic locations. 

Package features 

50 GB Webspace, Unlimited Traffic, 10 MySQL Databases 
(1 GB each), Host Multiple Websites, IPv6 Ready. 

1&1 Webspace Recovery 

This tool allows you to recover website data that you have 
accidentally deleted with a simple click of your mouse. 
The 1&1 Webspace Recovery tool is easy to use through 
the 1&1 Control Panel 



SAVE 80% 

1&1 STARTER 




99 

^■T per month 

^^^^r ^^^^r (first year) 



A $48 DOLLAR SAVINGS 



OFFER ENDS 02/28/13 



united 
internet! 




1and1.com 



* Offers valid for a limited time only. 12-month minimum contract term and 3-month pre-paid billing cycle apply for web hosting offer. Standard pricing applies after first year. Visit 
www.1and1.com for billing information and full promotional offer details. Program and pricing specifications and availability subject to change without notice. 1&1 and the 1&1 logo are 
trademarks of 1&1 Internet, all other trademarks are the property of their respective owners. © 2013 1 SI Internet. All rights reserved. 





FRONTSIDE 



WHAT'S HAPPENING 

HARDWARE 




Thermaltake Shrinks Full-Tower 
Power Into Midtower Size 

With the new Chaser A31 (pricing and release details still to 
come), Thermaltake aims to put in the hands of gamers and 
enthusiasts the cooling, performance, and expandability of a 
full-tower chassis in a midtower case size. The cooling comes in 
the form of two preinstalled 120mm fans (front intake and blue 
LED-lit rear exhaust) and the option to add another 120mm 
blower at front, two 120mm or 140mm fans at top, and a 120mm 
fan at bottom. Flashing a look patterned after Thermaltake's Tt 
eSPORTS lineup, the A31 also has a perforated front bezel that 
goes nicely with the case's windowed side panel. In addition to 
accepting both ATX and micro-ATX boards, the A31 offers 
six tool-less internal bays for 3.5-inch or 2.5-inch drives, two 
USB 3.0 ports up front, and a convenient recessed storage tray 
set into the top panel for a smartphone, USB flash drives, or other 
devices. More importantly, Thermaltake says the case supports 
240mm radiators and extra-long graphics cards. ■ 



GIGABYTE Debuts 
Hot-Swapping Aivia Krypton 

GIGABYTE had you in mind when it designed its Aivia 
Krypton Dual-Chassis Gaming Mouse ($69.99). No, 
really: The company says it designed the "world's first all- 
aspect customizable gaming mouse" by taking the habits 
of different gamer types into consideration. In addition to 
a Ghost Macro Engine (70 macros in onboard storage), an 
8200dpi laser sensor, and onboard support for up to five 
game profiles, the mouse features hot-swappable Speed and 
Control bottom plates that aim to provide "unparalleled 
freedom by changing fundamental mouse movement and 
dynamics to best fit the application at hand." The Speed 
chassis uses an abrasion-free ceramic base to allow for 
quick movements, immediate reaction, and extraordinary 
speed, while the Control chassis uses a Teflon foundation 
to focus more on precision and control. Also noteworthy 
is the Krypton's weight-adjustment system, which enables 
distributing the mouse's weight to favor your right- and left- 
handed and palm- or claw- 
grip tendencies. ■ 




WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AMD and 
Intel CPUs. 



*As of January 2012 

** Manufacturer's 
estimated price 
per 1 ,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-8150 Black Edition Eight-Core 


10/12/2011 


$245** 


$189.99 


$179.99 


AMD FX-8120 Black Edition Eight-Core 


10/12/2011 


$205** 


$159.99 


$159.99 


AMD A10-5800K Quad-Core 


10/12/2012 


$122 


N/A 


$129.99 


AMD FX-6100 Black Edition Six-Core 


10/12/2011 


$165** 


$104.99 


$119.99 


AMDFX-4100 Quad-core 


10/12/2011 


$115** 


$109.99 


$104.99 


AMD A8-3870K Black Edition Quad-Core 


12/20/2011 


$135** 


$94.99 


$89.99 


AMD A6-3650 Quad-Core 


7/3/2011 


$115** 


$79.99 


$89.99 


AMD A8-3850 Quad-Core 


7/3/2011 


$135** 


$99.99 


$84.99 


Intel Core i7-3970X Extreme Edition 


11/12/2012 


$999** 


$1,079.99 


$1,079.99 


Intel Core i7-3960X Extreme Edition 


11/14/2011 


$990** 


$1,029.99 


$1,069.99 


Intel Core i7-3930K 


11/14/2011 


$555** 


$569.99 


$569.99 


Intel Core i7-3770K 


4/23/2011 


$332** 


$319.99 


$329.99 


Intel Core i7-2600K 


1/9/2011 


$317** 


$319.99 


$319.99 


Intel Core i7-2700K 


10/24/2011 


$332** 


$329.99 


$309.99 


Intel Core i7-3820 


2/12/2012 


$305** 


$299.99 


$299.99 


Intel Core i7-3770 


4/23/2011 


$294** 


$299.99 


$299.99 


Intel Core i5-3570K 


4/23/2011 


$225** 


$214.99 


$229.99 


Intel Core i5-3550 


4/23/2011 


$205** 


$209.99 


$179.99 


Intel Core i3-2130 


9/4/2011 


$138** 


$129.99 


$129.99 


Intel Core i3-2120 


2/20/2011 


$138** 


$124.99 


$124.99 
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Zalman Shuns The Fan With CNPS FX1 OO-Cube 

For some enthusiasts, noise is a deal breaker. To that end, Zalman is looking to take the 
noise (and vibration) completely out of the cooling equation with its CNPS FX1 OO- 
Cube, a passive-operating cooler with no fans or moving parts. Unveiled at CES in early 
January, the FX1 OO-Cube is reportedly broad in the shoulders yet weighs less than 500 
grams and can fit in standard ATX midtower cases. The cooler is expected in Q2 2013 
for about $60 and will include an option to bolster performance by adding a 92mm fan 
to the mix. Zalman says the cooler uses the company's Multiple Heatpipe Pressing Joints 
technology and cross-shaped, black-pearl nickel-plated fins. ■ 



Sony Gets Thin & Wet 
With Xperia Tablet Z 

Making a splash in the tablet market these days 
is no easy task due to the dominance a select 
few companies enjoy. Whether Sony can upset 
the tablet pecking order with its new 10.1 -inch 
Xperia Tablet Z (pricing to come) remains to be 
seen, but the company certainly appears to be 
giving it its best effort. Beyond being just 6.9mm 
thick, the tablet is waterproof and dustproof, 
offers 4G LTE and NFC connectivity, comes 
with 32GB storage and a microSD slot, sports an 
8. IMP camera that auto-adjusts in dark settings, 
and packs a Qualcomm quad-core 1.5 GHz chip. 
The screen, meanwhile, benefits from what Sony 
dubs a "Reality Display," which aims to produce 
better HD images, and Sony's Mobile BRAVIA 
Engine, which is designed to boost color vibrancy 
and sharpness. The Xperia Tablet Z will see a 
spring release in Japan initially. ■ 





L _ 





Corsair Gives 
Vengeance A New Look 

Corsair's first generation of keyboards and mice "were designed to translate 
thoughts into action with ruthless efficiency," says Corsair's Ruben 
Mookerjee. The recently released Vengeance K95 keyboard ($149.99; 
spring release) and M95 ($79.99) and M65 ($69.99) mice, he says, add 
a new level of precision to that competitive advantage. The K95, for 
example, features Cherry MX Red mechanical keyswitches addressable 
key-by-key backlighting with four levels of illumination. Eighteen 
dedicated programmable macro keys and onboard flash memory to 
store profiles are also present. The mice, meanwhile, pack a new 
8200dpi LaserStream gaming sensor that boosts tracking resolutions 
by 30%. The M95 is optimized especially for MMO gamers (15 
programmable buttons), while the M65 is aimed at FPS players (a 
Sniper button offers more accurate aiming). Also announced is a free 
driver update coming in February for the Vengeance 2000 wireless headset 
that will add Dolby Headphone 2.0 support. ■ 



CPU / March 2013 5 




Hardware Mole 




USB 3.0 Performance Doubles Up 

SuperSpeed USB, otherwise known as USB 3.0, is getting an enhancement that promises 
to add much higher data throughput — twice as high, in fact, bumping up from 5Gbps 
to lOGbps. The enhancement is scheduled to undergo industry review during Ql 2013 
with the hope completion will be ready by mid-year. The speed boost will come in the 
form of enhanced, USB connectors and cables backward-compatible with USB 3.0 and 
USB 2.0 devices. In related news, the USB Implementers Forum announced in early 
January that the number of certified USB 3.0 products doubled in 2012 to total now 
more than 720 certified products on the market. ■ 



Listia.com Welcomes Best Buy 

To Get-Rid-Of-Old-Stuff Party I 

"Get rid of old stuff. Get new stuff for free." That's the business 
model enlisted by Listia, a startup that Marc Andreessen's 
Andreessen Horowitz venture capital firm has backed and that Listia 
claims customers have used to trade 7 million-plus items, including 
hardware and electronics. In short, Listia users earn credits by 
putting stuff they no longer want up for auction, then using those 
credits to bid on stuff others are auctioning. Now, users can redeem 
credits to buy new items from Best Buy at fixed prices as sold in 
Listia's Reward Store. CEO and Listia founder Gee-Hwan Chuang 
says his company has assisted 2 million users in offloading old goods 
for new ones. By working with Best Buy, Chuang says, Listia can 
now offer hundreds of thousands of premium Best Buy items. ■ 




ASUS Shrinks Wireless Router 
Down To USB Size 

Sometimes, good things do come in small packages. 
Proof positive is ASUS' new WL-330NUL Pocket 
Router, which is billed as the "world's smallest 
fully featured wireless router." Pretty much the 
size of a USB flash drive (65 x 20 x 15mm) and 
weighing in at just 25 grams, the pint-sized router 
integrates one Ethernet port to connect to a wired 
network and beams an 802.11b/g/n Wi-Fi signal. 
ASUS says that in addition to establishing its own 
secure wireless hotspot, the router has the ability 
to function as a USB Ethernet adapter (USB 2.0 
and 3.0 supported) for laptops that don't have an 
Ethernet port. The router is set for a Feb. 14 release 
with pricing details still to come. ■ 




6 March 2013 / www.computerpoweruser.com 




C@PY 
CULTURE 




Dev Bootcamp Can Make 
A Developer Out Of You 

Nine weeks. That's how long it will take to learn Ruby on Rails, 
HTML5 and CSS, JavaScript fundamentals, and much more at 
Dev Bootcamp. Mind you, we're talking nine intense 40-hour 
weeks of training in either San Francisco or Chicago. There's also the 
small matter of the $12,200 tuition fee. That said, Dev Bootcamp 
says it has established connections with companies in Silicon Valley 
and other U.S. cities that are interested in hiring grads, and those 
that land a job with those companies receive a partial tuition refund 
upon completing their 100th day on the job. Last year, more than 
90% of Dev Bootcamp grads seeking jobs got one, with the average 
starting salary being $80,000. Although proficiency with computers 
and roughly 50 hours of prerequisite learning are required, Dev 
Bootcamp states, a computer science background and advanced 
math and calculus skill aren't. After all, programming isn't a "dark 
magic; it's a language and a way of thinking about the world." I 



Survey Says: Pirates Make Best 
Music Customers 

What exactly is an appropriate penalty for downloading 
an unauthorized song or movie? According to a random 
phone survey of 2,303 adults that The American Assembly 
at Columbia University conducted in August 20 1 1 , it's not 
disconnection from the Internet or jail time. Specifically, 
72% of those surveyed don't support such options. As 
published in a "Copy Culture In The U.S. & Germany" 
paper, only 37% of those younger than 30 support any 
type of penalties. Elsewhere, 76% of those under 30 
indicate it's reasonable to share music files with friends 
vs. 48% of those ages 50 to 64. Perhaps most interesting 
from survey is the finding that more than half of the 
music those under 30 have acquired was done legally 
and "the biggest pirates (P2P file sharers) are also the best 
customers — by around 30% for music file purchases." ■ 




Software Shorts 



HugePic.io Zooms In On Huge Photos 

When should you use the web app HugePic? "When you want to upload HUGE 
pictures that you can zoom in on like a map," of course. Better, a recently added 
ability enables users to embed a HugePic.io image browser on their own sites. As 
WebMonkey.com aptly states about HugePic.io, the app enables adding "very large 
images to your pages without forcing your users to download enormous files." Think 
Google Maps for images, with "only the data necessary for the current zoom level" 
being loaded. HugePic.io is actually an "experiment" from Peter Bengtsson that's 
based on open-source code. Uploading a photo to HugePic.io doesn't require a 
driver, which makes HugePic.io great for mobile devices ("even the file uploading 
part"). In addition to uploading via a direct URL, users can also upload at Filepicker. 
io, and can share permalinks with support to share "exactly what you see." ■ 
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The Gigabit City Challenge Is On 

A fast gigabit Internet community in every U.S. state by 
2015. That's the goal FCC Chairman Julius Genachowski 
has set for the "Gigabit City Challenge" he recently un- 
veiled at the U.S. Conference of Mayors Winter Meeting. 
Genachowski states that "American economic history 
teaches a clear lesson about infrastructure. If we build 
it, innovation will come." Genachowski reasons that for 
innovators to develop next-gen applications and services 
to drive economic growth and global competitiveness, 
America requires "a critical mass of gigabit communities 
nationwide." Only about 40 cities in 14 states are currently 
tapping into ultra-high-speed fiber Internet access, the FCC 
reports. To meet the challenge, Genachowski unveiled plans 
for collecting and disseminating data aimed at creating 
gigabit cities and lowering the cost and increasing the speed 
of broadband deployments in general. ■ 
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Public Libraries, Not Just A Place 
For Borrowing Books 

A survey the Pew Research Center's Internet & American Life 
Project recently conducted with roughly 2,250 U.S. residents 
16 and older found that 80% consider borrowing books a "very 
important" library service. The same percentage view reference 
librarians in the same light. No surprises there. What is somewhat 
surprising is that nearly as many people (77%) view "free access to 
computers and the Internet" as a very important service. Usage- 
wise, 54% reported using library computers for email, 47% to 
acquire health information, 41% to visit government sites or 
retrieve data from government services, 36% to hunt for and 
apply for jobs, 35% to hit up social networking sites, and 26% to 
download or watch video. ■ 



Site Seeing 



An easy to follow design course for 

hackers who do amazing things. 




Meet your instructors 

1$ ®v # $ 



HackDesign.org Good 

In the estimation of HackDesign.org, hackers are the "modern-day 
Renaissance men and women who love to learn, explore, build, and 
take things apart." In other words, "a hacker can make software do 
anything." Applying design, however, can be hackers' downfall. After 
all, as HackDesign.org states, design "can seem nuanced, subjective, 
and inaccessible sometimes." To that end, the site aims to help hackers 
learn design at their own pace by sending them one design lesson every 
week via email as created by a design professional. Further, the site 
has amassed an impressive collection of designers to curate a catalog 
of blogs, books, games, videos, and tutorials that assisted them in 
learning various design elements. On tap for week one is watching 
the documentary "Objectified," hailed by HackDesign.org founder 
Wells Riley as "the most powerful design resource" he is aware of and 
"absolutely crucial to setting the groundwork" for taking the course. ■ 
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tfj* CORSAIR* 




OUR SECRET? BUILD GREAT POWER SUPPLIES, 




Corsair has won more industry 
awards than any other PSU maker. 

The results are in, and we've finished 2012 with another year of 
collecting more awards for power supplies than anybody else. 

How did we do it? By quoting accurate specifications. Using the 
right components. Adhering to the strictest tolerances. Pushing 
boundaries in noise reduction and efficiency by doing things 
that nobody's done before. And most importantly ... listening to 
our customers and delivering what they need. 

And we'll do it again in 2013. 
Learn lots more at corsair.com/psu 

Built for Performance, Designed for You 



facebook.com/corsalr 



CHECK OUT THESE OTHER CORSAIR PRODUCTS DESIGNED TO MAKE YOUR PC THE BEST PC 



GAMING KEYBOARDS 



GAMING MICE 



a CorsairMemory 



SOLID-STATE DRIVES 





FRDNT5IDE 



DIGITAL ECONOMY 



Job Of The Month 



Want a job working for the house of the mouse? Disney has an 
opening for a Senior Software Engineer in the digital media area 
of its Parks & Resorts segment. If you have more than five years of 
experience in software design and implementation, are disciplined and 
able to create technical solutions for a variety of customer needs, and have 
great communications skills, you may qualify. You'll need to have patience and a capacity 
to work well with others, as they want someone who can work on project teams and also mentor 
junior team members. One last note: We're guessing you might get a nice discount at any of Disney's 
various theme parks and resorts, but you may have to use some vacation days to get there, as this 
job opening is for Seattle, Washington. 



(Disney.com) 



Well, DUH. It's The Internet 



Pew Research surveyed more than 1 ,200 arts organizations that have received funds from the 
National Endowment For The Arts to learn how information technology such as the Internet and social 
media were affecting their organizations. Numerous benefits from technology were cited, including: 



use in the United Kingdon 





3,202 



Number of black-and-white televisions still in 



it 



Number of online videos viewed by U.S. Internet 
users during the month of December, 2012 

(ComScore.com) 



I Have Just 



One Word 



For You, Benjamin: Apps. 



According to a survey commissioned by the Application Developers 



Alliance, full-time application developers are doing just fine financially 



thank you. The survey found that the average full-time app developer 



earned $75,000 annually, which is considerably higher than the $45,250 



earned by the average U.S. worker. That pay is likely to increase, as the 



Alliance estimates the market for applications has already surpassed $5 



billion and will grow nearly tenfold in the next five years 



Just Let Me 
Use My Phone 




Many car owners find it confusing to use the GPS systems 
that come built into their automobiles, according to research by J.D. 
Power and Associates. The firm's 14th annual navigation study found 
that satisfaction with built-in systems decreased in every category 
they measured, including ease of use, routing, system speed, and voice 
activation. The satisfaction with smartphone GPS systems, on the other 
hand, appears to be increasing, and 46% of car owners in the survey 
said they probably would not buy a pre-installed GPS if they could 
display their phone's navigation system on the screens in their cars. 
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INTELGAMINGPROMO.COM 

Limited time offer. Don't wait! 

NO PURCHASE NECESSARY. Ends 3/31 /l 3, subject to full official rules available at www.intelgamingpromo.com. Open to legal residents of the 50 US, DC and Canada (excluding residents 
of Quebec), who are at least 1 3 years of age or age of majority in province/territory of residence at time of entry, If you are considered a minor in the state/province/territory/country in 
which you reside you must have your parent or legal guardian's permission prior to entering. Void where prohibited. 

2012 Intel All rights reserved. Intel and the Intel logo. Intel Core, and Core Inside are trademarks of intel Corporation in the U.S. and other countries. 
All brands, products and companies are trademarks or registered trademarks of their respective companies. 
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Intel® Core™ i7 Processor 
Extreme Edition 

397QX3.5GGhz $1955 
3930K3J»OGhz $1475 
38203.60Ghz $1175 



Gamer Xireme XT 





4)) 

HE>7,1 MOW 




XtrtmtGtir' 



Windows 8 

Gigabyte* X79-UP4 USB3.0 & SATA III Mainboard 
Corsair* 8GB DDR3 1 600 Mhz Quad channel Memory 
2TB SATA III 7200RPM HD 64MB Cache 
Nvidia' Geforce* GTX 660 2GB Direct X 1 1 Video Card 
Corsair' 300R Gaming Case 600 Watt Power 
Asetek Liquid Cooling System 

From 




Gamer Xtreme 1000 



Intel® Core™ i7 
Processor 

3770K3.50Ghz $819 

37703.40Ghz $785 

3570K3.40Ghz $715 

35703.30Ghz $695 

347Q3.1QGhz $675 

32203.30Ghz $599 



ut±tm 
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800-707-0393 • lwww.cyberpowerpc.com 



s% 



i q ii rl (nn!inq 



Windows 8 

Gigabyte* GZ-Z77-OS3H Mainboard w/ USB 3.0 & SATA 6 
Corsair 8GB DDR3 1 600 Mhz Dual Channel Memory 
1 TB SATA 111 7200 RPM HD 32MB Cache 
AMD* Radeon" 6670 1 GB Video Card 
Raidmax Viper Gamer Case 350Watt Power 
Asetek Liquid Cooling System 

From <tl-/v/\ 



$ 599 



m Join us on 

T facebook 



Celeron, Celeron Inside, Centrlm, Centrlro Inside, Certrlno Logo.Core inside, Intel, Intel Logo, Intel Core, Intel Inside, Intel Inside Logo, Intel Vilv, Intel vPro, Itanium, Itanium Inside, Pentium, Pentium inside, VI w Inside, vPro Inside, Xeon, and Xeon Inside are trademarks of Intel Corporation in the U.S. and other countries. 
All prices are subject to change without notice or obligation. Cybeifower is not responsible for any lypographical and photographic errors. Copyright ©?Q10 CyberAower. All rights reserved. 



YOUR UNLIMITED GAMING SOLUTIONS 



Gamer Infinity 8800 Pro SE 

CHI 4))||@||>^||&| ^ — 

1 " HO 7.1 WWW KtwnwtEir* HremeCWr' Liquid tooling ■ I r: 1 

windows f intelZ/ns/der 



Windows 8 

Gigabyte 5 X79-UD4 USB3.0 & SATA II 
Corsair* 16GB-DDR3 1600 Mhz Quad Channel Memory 
Western Digital* 2TB SATA III 720ORPM HO 64MB Cache 
Nvidia* Geforce 8 GTX 670 2GB Direct X 1 1 Video 
Azza Genesis 9000 Full Tower Case 800 Watt Power 

Asetek Liquid Cooling System 

Nvidia* 3D Vision Glass and LCD + $499 



Intel® Core™ i7 Processor Extreme Edition 

3960X3.50Ghz S 2239 From 

393QK3.20Ghz $1759 $ "1 VI E E 

3820 3.60Ghz $ 1455 * A^fOO 



IF 



K3.50Ghz $879 

3.40Ghz $845 

(3.4QGhz $769 

3.30Ghz $749 

3.10Ghz $729 



Gamer Xtreme 2000 

c~ 4)) $% a 

J4X±BW HP 7.1 MB W Xtreme Gear* Xtffflltfiw' UmiW fwllnj 



Windows 8 

Gigabyte 9 GZ-Z77-D3H Mainboard w/ USB 3.0 & SATA 6 
Corsair* 8GB DDR3 1 600 Mhz Dual Channel Memory 
1TB SATA lit 7200 RPM HD 32MB Cache 
Nvidia 4 Geforce* GTX 650 1 GB Video Card 
Thermaltake Commander Gaming Tower Case 430 Watt Power 
Asetek Liquid Cooling System 

From 



$ 655 



Intel® Co 
Processo 



Intel® Core™ i7 
Processor 

3770K3.50Ghz $1135 

37703.40Ghz $1095 

3570K3,40Ghz $1025 

35703.30Ghz $999 

3470 3,1 OGhz $985 



Gamer Xtreme 3000 

C*^ 4>) *M 

14K HD 7.1 600 IV XtTimiftlir* Xlr«i»Gear* Liipjid t»linf 

Windows 8 

Gigabyte' 6Z-Z77-DS3H Mainboard w/ USB 3.0 & SATA 6 
Corsair* 16GB DDR3 1600 Mhz Dual Channel Memory 
2TB SATAIII 7200 RPM HD 64MB Cache 
Nvidia 3 Geforce* GTX 650Ti 2GB Direct X 1 1 Video Card 
CoolerMaster HAF 91 2 Gaming Tower Case 600 Watt Power 
Asetek Liquid Cooling System 



$ 909 



Bamer Xptarer XB-9120 

Intel™ Core" i? Processor 3630QM 

5.9 II Cr* II W I I ft 

. - » Media \J 

LPS 1 1 aKtftW | | Reader | | Built-in 

Windows 8 



Intel® Core™ 17 
Processor 

3940XM $1739 
3840QM $1219 
3740QM $1029 
3630QM $899 

From 

*899 



Intel HM76 Chipset 
15.6" Full HD Display 1920X10* 
16GB 00^3 1333 Memory 
750 GB SATA1 50 Hard Drive 
Nvidia' Geforce* 640M 26B 

DirectX 11 Video Card 
8X DVD+-RW Rewriteable Drive 
1000/100/10 Network Card 
802.11 B/G/N Wireless Network 



\ 



Ultrabook Zeus- M3 

Inter HM77 Chipset 

802.1 1 B/G/N Wireless Network 



Intel® Core™ 
i5 Processor 
3317U 

H029 



1 6GB DDR3 PCI 333 Memory 

240GB Intel 520 SATA III 6.0Gb/s Hard Drive 

14.1" Full HD 1366x768 

Inter HD Graphics 4000 Direct X1 1 
Support Integrated Video 

1000/100/10 Network Card 

Free Carrying Case 



Cyber POWER, 



All Desktop systems come with 3 year Limited Warranty + lifetime toll free techsupport 

NVIDIA™, nl orce-\ Gel orcsf' : \ SU 1 M are trademarks or registered Irademarks of NVDW Corporation or its subsidiaries in tfie United States and other countries, 
CyberPower PCs use genuine Microsoft* Windows. 16 • www. microsoft .com/piracy/Tiowtatell 
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GIGABYTE 


Benchmark Results 


GA-Z77N-WiFi 


3DMark11 Extreme 




Overall 


X2244 


Graphics Score 


2009 


Physics Score 


9663 


Combined Score 


2704 


Graphics Test 1 


10.17 


Graphics Test 2 


10.27 


Graphics Test 3 


10.28 


Graphics Test 4 


6.07 


Physics Test 


30.68 


Combined Test 


12.58 


PCMark 7 




Overall 


5721 


Productivity 


5374 


Creativity 


5844 


Entertainment 


5474 


Computation 


5572 


System Storage 


5963 


SiSoftware Sandra 2013 SP1 Lite 


Processor Arithmetic 




Dhrystone SSE4.2 (GIPS) 


134.49 


Whetstone iSSE3 (GFLOPS) 


98.9 


Processor Multi-Media 




x16 Multi-Media Integer iAVX 




(Mpixels per second) 


230.2 


x16 Multi-Media Float iAVX 




(Mpixels per second) 


325.54 


x8 Multi-Media Double iAVX 




(Mpixels per second) 


182.91 


Memory Bandwidth 




Integer Memory Bandwidth 




B/FAVX/128 (GBps) 


18.2 


Floating Memory Bandwidth 




B/FAVX/128 (GBps) 


18.2 


Cinebench 11.5 




CPU* 


7.88 


POV-Ray 3.7 Beta** 


1391.32 


Games 




Metro 2033 (4XAA, 16XAF) 


28.8 


Aliens vs. Predator (4XAA, 16XAF) 


23 


* points I ** pixels per second 




Games tested at 2,560 x 1 ,600. 





Specs: Form factor: Mini-ITX; Socket compatibility: 
Intel LGA1155; Max memory: 16GB (DDR3-1600; 
DDR3-2800 max OC); Slots: 1 PCI-E 3.0 x16; 
Storage; 2 6Gbps SATA, 2 3Gbps SATA; Rear I/O: 1 
DVI-1, 2 HDMI, 2 USB 3.0, 4 USB 2.0, 2 Ethernet, 1 
S/PDIF out, audio I/O 

Test system specs: Processor: Intel Core i7-3770K; 
GPU: ZOTAC GeForce GTX 580; RAM: 4GB Crucial 
Ballistix DDR3-1333; Storage: 128GB Crucial 
RealSSD C300; OS: Windows 7 Enterprise (64-bit) 



GIGABYTE GA-Z77N-WiFi 



This is a Mini-ITX motherboard that 
comes with an Intel Centrino Wireless 
N 2230 module for built-in 802.1 lb/g/n 
Wi-Fi, Bluetooth 4.0, and Intel Wireless 
Display connectivity. It'll also provide you 
with support for Intel Sandy Bridge and Ivy 
Bridge processors with Intel HD Graphics, 
so it makes a great platform for an ultra- 
portable computer. 

For video output, the GA-Z77N-WiFi 
provides one DVI-I port and two HDMI 
ports; both the DVI and HDMI ports are 
capable of a 1,920 x 1,200 maxiumum 
resolution. There's also a PCI-E 3.0 xl6 
slot that runs at full xl6 speed, should you 
want to build a portable gaming system. 
Surround sound audio (up to 7.1 -channel) 
can be delivered through the HDMI ports, 
the optical S/PDIF output, or the analog 
audio jacks. Dual Gigabit Ethernet ports 
are provided for those with a desire to 
utilize teaming on their network. 

The GA-Z77N-WiFi's two DDR3 slots 
can handle up to 16GB of DDR3-2800 
memory. GIGABYTE lists support for 
DDR3-800/1066/1333/1600 modules to 
cover a wide range of RAM speeds. Naturally, 
Intel XMP is supported, too. With the 
GA-Z77N-WiFi, GIGABYTE offers two 
6Gbps and two 3Gbps SATA ports. RAID 
0/1/5/10 configurations are supported. For 
external storage, there are four USB 3.0 ports 
(two rear panel, two internal) and six USB 
2.0 ports (four rear panel, two internal). 



GIGABYTE has built the GA-Z77N- 
WiFi with longevity in mind, as it features 
Ultra Durable 4 technology to provide 
protection against humidity, electrostatic 
discharge, power failure, and high 
temperatures. GIGABYTE also includes 
its EZ Setup utility that works with Intel 
Smart Response, Intel Rapid Start, and 
Intel Smart Connect. ErP Lot 6 support 
lets the motherboard work with ErP Lot 
6 power supplies for extremely low energy 
usage in standby. 

We installed the GA-Z77N-WiFi into 
a case that could handle a GeForce GTX 
580, so we could test the motherboard 
with a high-end GPU. The GA-Z77N- 
WiFi produced results nearly identical to 
the other Z77 motherboards we've tested, 
and combining it with the GeForce 
GTX 580 delivered 28.8fps in Aliens 
vs. Predator and 23fps in Metro 2033. 
The overall 3DMarkll score of X2244 is 
impressive for such as small board. 

If you're looking for a powerful 
Mini-ITX motherboard, you can't do much 
better than the GA-Z77N-WiFi, thanks 
to its support for the Z77 chipset, 16GB 
of memory, and a PCI-E 3.0 graphics 
card. The built-in Wi-Fi and Bluetooth 
connectivity also means that you won't 
need to invest in USB or add-on cards to 
connect wireless devices. ■ 



by Nathan Lake 



GA-Z77N-WiFi 

$129.99 I GIGABYTE 
www.gigabyte.us 
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OCZ Vector 51 2GB 

Jumbo-capacity SSDs, at some level, have 
never quite been able to shake the niche 
label. When SSDs first became a realistic 
option for power users, the cost per gigabyte 
of even MLC NAND was still high enough 
that drives over 200GB were a pricey 
proposition. As such, most pennywise 
power users learned to buy just enough 
solid-state storage to do the most damage 
for their dollar. The early days of consumer 
SSDs conditioned us to buy drives for the 
really important stuff — Windows and a 
game, maybe two games if you were lucky. 
The rest of our digital stuff had to make do 
with good old-fashioned magnetic storage. 

It didn't help that some truly massive 
SSDs actually performed worse than their 
smaller counterparts in certain operations. 
Having a single large SSD that lags be- 
hind its smaller siblings is not exactly 
what we'd call a winning proposition. 

But now OCZ is here to change your 
mind with its biggest Vector. At 512GB, 



this SSD is large and in charge. The drive 
has the same DNA as the 256GB Vector 
that we reviewed last month. For a quick 
refresher, OCZ's Vector drives bring to 
the table the Barefoot 3 controller, a 
product of OCZ's 2011 acquisition of 
Indilinx. What's noteworthy about the 
Barefoot 3 is that OCZ developed the 
entire controller under its own roof. 
(Contrast this with earlier OCZ-Indilinx 
silicon, which still relied on third- 
party involvement here and there.) Put 
succinctly, the drives are worth the wait. 

OCZ confidently rates the 512GB 
Vector's performance as equal to the 256GB 
drive. To test this claim, we slipped the 
512GB Vector into one our test systems and 
put it through its paces. True enough, the 
biggest Vector delivered as promised; there's 
no slowdown here as you step up to half a 
terabyte of solid-state storage. 

At its current price, the 512GB Vector 
also scores a nice psychological victory. 



You get a gigantic state-of-the-art SSD 
for less than a buck a gig. That ain't 
bad, especially considering the Vector 
drives handle incompressible data (the 
bulk of your data these days) as well as 
compressible data. The rest of the perks 
that we've come to expect are all here, 
too; you get a 3. 5 -inch bay adapter, plus 
Acronis True Image HD software for 
making your system migration a breeze. 

We think the time has come to put 
aside our notions of saving SSDs for only 
our most crucial data. The 512GB Vector 
wants your Windows installation. It wants 
your games, and it wants your apps — all 
of 'em. With a drive this big, this fast, and 
this affordable on a cost-per-GB basis, 
the conversation has shifted from "What 
should you put on your SSD?" to "What 
shouldn't you put on your SSD?". ■ 



byVince Cogley 



Specs: Maximum sequential read/write: 550MBps/530MBps; Maximum random 4K (QD32) read/ 
write: 100,000IOPS/95,000IOPS; Interface: 6Gbps SATA; Five-year warranty 
Test System Specs: Processor: Intel Core i5-3570K; Motherboard: GIGABYTE GA-Z77X-UD4H; 
RAM: 4GB Crucial Ballistix DDR3-133; Graphics: ZOTAC GeForce GTX 580 (2x, SLI); Storage: 128GB 
Crucial RealSSD C300; Windows 7 Enterprise 64-bit 





OCZ Vector 


Benchmark Results 


512GB 


Crystal DiskMark 3.0.1 Default* 


Sequential read 


499.9 


Sequential write 


502.2 


512KB random read 


417.3 


512KB random write 


496.7 


4KB random read QD1 


30.11 


4KB random write QD1 


75.14 


4KB random read QD32 


396.6 


4KB random write QD32 


375 


Crystal DiskMark 3.0.1 All 0x00 (0 Fill)* 


Sequential read 


511.7 


Sequential write 


510.5 


512KB random read 


419.8 


512KB random write 


502.7 


4KB random read QD1 


29.12 


4KB random write QD1 


73.94 


4KB random read QD32 


396.2 


4KB random write QD32 


346.3 


AS-SSD* 




Sequential read 


507.47 


Sequential write 


493.91 


4K read 


26.31 


4K write 


59.92 


4K-64Thrd read 


376.03 


4K-64Thrd write 


312.91 


'Results in MBps 
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Zalman MS800 




The first thing we noticed about the 
MS800 is how sturdy and well-built 
it felt. It has a mostly steel exterior with 
a plastic panel on top that houses a fan 
controller, two USB 3.0 ports, two USB 
2.0 ports, power and reset buttons, and 
your standard audio ports. Zalman put 
removable dust filters on the front and 
bottom for easier cleaning, and on the 
bottom and inside of the case, Zalman 
added anti-vibration and noise absorption 
rubber pieces to protect your components 
as well as your ears. 

The fan controller, depending on 
your configuration, can simultaneously 
control the speeds of up to six fans. You get 
three fans with the initial configuration, 
including a rear 120mm, a top panel 
120mm, and an additional 92mm fan 
for internal cooling, and there's room 
for additional 120mm fans on the top 
and bottom for a total of five fans. The 
case also has grommeted fill/drain ports 
built into the back panel just in case you 



want to install a watercooling system. In 
addition, the MS800 is well-ventilated, 
with perforated steel covering the front 
drive slots, so cooling shouldn't be an issue. 

As for components, the MS800 has 
room for everything you'll need to build 
a solid system. It sports six 5.25-inch 
external bays, three 3.5-inch internal 
bays, and a 3-in-l adjustable bay for an 
additional 5.25-, 3.5-, or 2.5-inch drive. 
The case has seven expansion slots and 
nearly 12 inches of front-to-back space 
for high-end graphics cards, and Zalman 
includes a multi-guide rail that you can 
place in one of three vertical positions 
along the inside of the left panel. The 
rail has mounting clips for the included 
92mm fan that let you tilt the fan 
wherever it will do the most good, 



providing extra cooling for your VGA 
cards, regardless of their length or which 
slots they're in. 

Zalman's MS800 is a tinkerer's dream as 
the sheer number of possible configurations 
of fans and video cards alone may keep you 
up at night. Add to that the customization 
potential you have with numerous drive 
bays and the option for a watercooling 
system, and you should be able to make the 
MS800 fit all of your gaming or multimedia 
needs and then some. ■ 



by Josh Compton 



MS800 

$89.99 
Zalman 

www.zalmanusa.com 



Specs: Dimensions: 20.9 x 8.1 x 29.3 inches (HxWxD); Motherboard support: ATX, mATX; Bays: 6 
5.25-inch external, 3 3.5-inch internal, 1 2.5/3.5/5.25-inch internal; Fans (included): 1 120mm top, 
1 120mm rear, 1 92mm internal; Fans (optional): 1 120mm top, 1 92mm internal; Top panel: Fan 
controller, 2 USB 3.0, 2 USB 2.0, audio I/O 
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Corsair H90 140mm Liquid CPU cooler 



The Hydro H90 adds to Corsair's 
lineup of closed-loop CPU coolers, 
and it differentiates itself from the 
crowd with a 140mm radiator and a 
140mm fan. As such, it offers 20mm 
more surface area to cool than the 
standard 120mm components found in 
many closed loop CPU coolers. Corsair 
says that the provided static pressure 
fan (which has an advertised airflow of 
94cfm and operates at l,500rpm) has 
been designed to deliver more air per 
decibel than a comparable 120mm fan, 
so you'll enjoy superior CPU cooling 
and quieter operation. 

Other than the radiator and fan 
upgrades, the Hydro H90 is similar 
to many of the other Corsair closed- 
loop coolers we've tested. You'll enjoy 
universal compatibility with Intel and 
AMD processors via the provided 
backplates and mounting kits. Overall, 
the Hydro H90 is compatible with 
Intel's 1155/1156/1366/2011 sockets 
and AMD's AM2/AM3/FM 1 /FM2 
sockets. The H90 also comes with the 
enhanced copper cold plate found on 
Corsair's recently released H80i and 



HlOOi coolers and is equipped with 
thick, flexible rubber hoses that connect 
the radiator and pump/cold plate. 

The installation process is simple, and 
because the pump/cold plate assembly 
takes up so little space around the CPU 
socket, you won't have to worry about 
the height of the memory in your build 
the way you do with some heatsink/fan 
coolers. One caveat, however: It's a good 
idea before bringing the H90 home to 
make sure that your case provides fan 
mounting holes for its 140mm fan (or 
at least that you have room to drill your 
own, should it prove necessary). Those 
with space for 140mm fans won't need 
to worry about compatibility with the 
Hydro H90. 

In testing, the H90 produced an 
idle temperature (tested after a half 
an hour of idle activity) of 29C with 
Intel's Core 15-3570K. Our POV-Ray 



test (run three times to produce a 
maximum temperature) produced a 
maximum temperature of 58C, while 
Prime 95 (ran four instances using 
the Small FFT test for 10 minutes) 
delivered maximum temps of 60C. We 
ran the Intel Core i5-3570K, and as the 
benchmarks push all the CPU cores to 
100% usage, you can see that there's 
definitely some headroom for further 
overclocking with the H90. 

If you're looking for a closed-loop 
cooler that provides excellent cooling and 
puts a premium on quiet operation, the 
Hydro H90 has what you need. I 

by Nathan Lake 

Hydro H90 

$99.99 
Corsair 

www.corsair.com 



Specs: Water Block: Copper; Pump: 12V; Fans: one 140mm fan that operates at 1,500rpm; 
Radiator: Aluminum 

Test System Specs: Processor: Intel Core i5-3570K; Motherboard: GIGABYTE Z77X-UD4H; GPU: 
Z0TAC GeForce GTX 580 (x2, SLI); RAM: Crucial Ballistix DDR3-1333; Storage: 1 28GB Crucial 
RealSSD C300; OS: Windows 7 Enterprise (64-bit) 
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Intel Core 


Benchmark Results 


i5-3570K 


3DMark 11 Extreme 




Overall 


X4202 


Graphics Score 


3737 


Physics Score 


7559 


Combined Score 


4692 


Graphics Test 1 


19.2 


Graphics Test 2 


19.04 


Graphics Test 3 


19.16 


Graphics Test 4 


11.23 


Physics Test 


24 


Combined Test 


21.81 


PCMark 7 




Overall 


5147 


Productivity 


4937 


Creativity 


5538 


Entertainment 


4538 


Computation 


5093 


System Storage 


4707 


Si Software Sandra 2013 SP1 Lite 


Processor Arithmetic 




Dhrystone SSE4.2 (GIPS) 


98.82 


Whetstone iSSE3 (GFLOPS) 


57.56 


Processor Multi-Media 




x16 Multi-Media Integer iAVX 




(Mpixels per second) 


174.3 


x16 Multi-Media Float iAVX 




(Mpixels per second) 


220.5 


x8 Multi-Media Double iAVX 




(Mpixels per second) 


126.24 


Memory Bandwidth 




Integer Memory Bandwidth 




B/FAVX/128 (GBps) 


18.21 


Floating Memory Bandwidth 




B/FAVX/128 (GBps) 


18.2 


Cinebench 11.5 




CPU* 


6.36 


POV-Ray 3.7 Beta** 


1206.24 


Games 




Metro 2033 (4XAA, 16XAF) 


35.7 


Aliens vs. Predator 




(4XAA, 16XAF) 


53.5 



* points 



** pixels per second 

Games tested at 2,560 x 1 ,600. 

Specs: Socket: Intel LGA1155; Clock speed: 

3.4GHz (3.8GHz max Turbo); 6MB Intel Smart 

Cache; TDP:77W 

Test system specs: Motherboard: GIGABYTE 
GA- Z77X-UD4H; GPU: ZOTAC GeForce GTX 
580 (x2, SLI); RAM: 4GB Crucial Ballistix DDR3- 
1333; Storage: 128GB Crucial RealSSD C300; 
OS: Windows 7 Enterprise (64-bit) 



Intel Core i5-3570K 



Fans of Intel's Core i5-2500K who 
want to step up to Ivy Bridge will 
find a lot to like in the Intel Core 
15-3570K. Like the Core 15-2500K, 
the i5-3570K boasts four cores, an 
unlocked multiplier, 6MB of Intel 
Smart Cache, and a Direct Media 
Interface bus speed of 5GTps. Another 
similarity between the two chips is 
that neither has Hyper-Threading. The 
main difference is that the Core i5- 
3570K is, as an Ivy Bridge CPU, its 
22nm lithography (vs. the 32nm die 
on the Core i5-2500K) with Intel's 
Tri-Gate transistor. In terms of speeds 
and feeds, the i5-3570K also received 
a 100MHz jump to both its standard 
and Turbo clocks. 

The Direct Media Interface built 
into the Intel Core i5-3570K provides 
native support for up to DDR3-1600 
memory, which allows for a maximum 
memory bandwidth of 25.6GBps. This 
processor also integrates Intel HD 
4000 Graphics with a base frequency 
of 650MHz and a Max Dynamic 
Frequency of 1.15GHz. As such, it's 
nice option for those wanting a quick 
CPU in a build without a graphics 
card. The Ivy Bridge architecture 
inside the Core i5-3570K also gives 



you native support for PCI-E 3.0 when 
paired with an Intel Z77 motherboard. 
The Core 15-3570K is rated at a TDP 
of 77W, which is a much lower wattage 
than the Core i5-2500K's 95W TDP, 
so it's a bit more power-efficient than 
its counterpart. 

Similar to its Sandy Bridge predecessor, 
there's also support for Intel Quick Sync 
Video, Intel InTru 3D Technology, Intel 
Clear Video HD Technology, and Intel 
Flexible Display Interface. 

We tested the Core i5-3570K with 
a GIGABYTE GA-Z77X-UD4H 
motherboard and two ZOTAC GeForce 
GTX 580s in SLI. As you might 
expect, compared to the Core i7- 
3770K, you'll find anywhere between 
a 15% and 30% decrease in our CPU- 
intensive benchmarks. As far as gaming 
goes, there's virtually no difference in 
performance between the CPUs. 

Our benchmarks show that the Core 
i5-3570K makes a good choice for 
gamers who want to get a lot of value 
out of their processor. Overclockers can 
also utilize the unlocked multiplier to 
easily push speeds beyond the Core i5- 
3570K's 3.8GHzTurbo Boost speed. 

by Nathan Lake 




Core i5-3570K 

$235 
Intel 

www.intel.com 
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Thermaltake Toughpower Grand PLATINUM 700W 




Thermaltake's new Toughpower Grand 
PLATINUM 700W works at an 
efficiency between 89% (at 100% load) 
and 93% (at 50% load), which meets the 
80 PLUS Platinum standard, the highest 
currently available for desktop PSUs. This 
power supply also features an all-white 
design on both the unit and cable sheathing 
that matches Thermaltake's Snow Edition 
cases and CPU coolers. 

In terms of connectivity, you'll find 
enough PCI-E connectors to support 
SLI and CrossFire setups. The PSU also 
supports high-end motherboards designed 
for overclocking, thanks to its two +12V 
CPU connectors (one 4+4-pin, one 8-pin). 
The Toughpower Grand PLATINUM 
700W is a partially modular unit, with 
hardwired cables for the 20+4-pin main 
power connector, one PCI-E cable 
(with two 6+2-pin connectors), and the 
aforementioned +12V CPU connectors. 
The hardwired cables are sheathed in a wire 
mesh, while the modular cables are flat, for 
easy routing. For your peripherals, there are 
eight SATA connectors (split between two 
cables), six Molex connectors (split between 
two cables), and a FDD connector (via a 
Molex-to-FDD adapter). 

Thermaltake designed the Toughpower 
Grand PLATINUM 700W with a single 
+ 12V rail that can handle a maximum load 
of 58A, which equates to 696 watts. For the 
+5V and +3.3V rails, Thermaltake provides 
you with support for maximum loads of 
22A each, which is a combined wattage of 
120 watts. The unit is built with Japanese 
capacitors and solid state capacitors that 
can handle temperatures up to 105 degrees 
Celsius. A built-in 140mm smart fan only 
begins running when the PSU reaches 
more than 25% load; at lesser loads the 
Toughpower Grand PLATINUM 700W is 
completely silent. At the highest fan speed, 
the fan in no louder than 23.1dBA. 

To stress-test the Toughpower Grand 
PLATINUM 700W, we simultaneously 
ran POV-Ray Beta 3.7 (stresses all CPU 
cores) and the Aliens vs. Predator (stresses 



GPUs) benchmarks and monitored 
the results with an ExTech True RMS 
Power Analyzer Datalogger. We took 
measurements with using both single-card 
and SLI setups to show you how the power 
supply performs at different loads. Our 
benchmark system included an Intel Core 
17-3770K, a GIGABYTE GA-Z77X-UP7 
motherboard, and two ZOTAC GeForce 
GTX 580s. We saw a maximum wattage 
of 66 5 W and a power factor of .965 with 
our SLI system. When we tested the PSU 
with one GPU, it produced a maximum 
wattage of 442W and a power factor 
of .975. 

The Toughpower Grand PLATINUM 
700W provides a nice aesthetic for 
any enthusiasts with one of those all- 
white custom builds we love so much, 
and the support for two graphics cards 
allows for a decent gaming setup. The 
modular cabling and intelligent fan are 
two excellent features, as well. As such, 
we'd recommend this model to most 
any power user looking for a premium 
midrange power supply. ■ 



by Nathan Lake 
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GIGABYTE 


Benchmark Results 


GA-Z77X-UD4H 


3DMark 11 Extreme 




Overall 


X3875 


Graphics Score 


3576 


Physics Score 


9287 


Combined Score 


4512 


Graphics Test 1 


18.78 


Graphics Test 2 


1789 


Graphics Test 3 


1763 


Graphics Test 4 


12.15 


Physics Test 


30.4 


Combined Test 


21.75 



PCMark 7 




Overall 


5345 


Productivity 


5198 


Creativity 


5118 


Entertainment 


5143 


Computation 


5412 


System Storage 


5198 


Si Software Sandra 2013 SP1 Lite 


Processor Arithmetic 




Dhrystone SSE4.2 (GIPS) 


121.1 


Whetstone iSSE3 (GFLOPS) 


93.4 


Processor Multi-Media 




x16 Multi-Media Integer 




iAVX (Mpixels per second) 


223.9 


x16 Multi-Media Float 




iAVX (Mpixels per second) 


311.43 


x8 Multi-Media Double 




iAVX (Mpixels per second) 


173.43 


Memory Bandwidth 




Integer Memory Bandwidth 




B/FAVX/128 (GBps) 


18.1 


Floating Memory Bandwidth 




B/FAVX/128 (GBps) 


18.1 


Cinebench 11.5 




CPU* 


7.53 


POV-Ray 3.7 Beta** 


1397.5 


Games 




Metro 2033 (4XAA, 16XAF) 


36.4 


Aliens vs. Predator 




(4XAA, 16XAF) 


54.2 



* points I ** pixels per second 
Games tested at 2,560 x 1 ,600. 



Specs: Form factor: ATX; Socket compatibility: 
Intel LGA1155; Max memory: 32GB (DDR3-1600; 
DDR3-2800 max OC); Slots: 2 PCI-E 3.0 x16, 1 
PCI-E 2.0 x16, 2 PCI-E x1 , 1 PCI; Storage; 4 6Gbps 
SATA, 4 3Gbps SATA; Rear I/O: 1 VGA, 1 DVI-D, 1 
HDMI, 1 DisplayPort, 6 USB 3.0, 2 6Gbps eSATA, 1 
Ethernet, 1 S/PDIF out, audio I/O 
Test system specs: Processor: Intel Core i7- 
3770K; GPU: ZOTAC GeForce GTX 580 (2x, 
SLI); RAM: 4GB Crucial DDR3-1333; Storage: 
128GB Crucial RealSSD C300; OS: Windows 7 
Enterprise (64-bit) 



GIGABYTE GA-Z77X-UD4H 



The GA-Z77X-UD4H is one of 
GIGABYTE'S newest Z77 chipset 
motherboards. Here, you'll find support 
for PCI-E 3.0 GPUs running in 
SLI or CrossFire, as well as Intel's 3rd 
Generation Core processors. Overclockers 
will like that the GA-Z77X-UD4H 
comes with onboard voltage read points 
for accurate, real-time information 
about the processor and memory's power 
consumption. There's also an onboard 
BIOS switch, so you can move between 
overclocking and regular BIOS settings — 
or you could try out a new BIOS without 
losing any of your original settings. 

The graphics subsystem looks like this: 
The first PCI-E xl6 slot works at full 
xl6 speed with one card, and it moves 
to x8 when a second graphics card is 
connected. The second PCI-E 16 slot runs 
at x8 speed no matter if one card or two 
cards are connected. There's also a third 
PCI-E xl6 slot, and it supports PCI-E 
2.0 devices. This bottom PCI-E xl6 slot 
shares bandwidth with all the PCI-E xl 
slots and runs at x4, which makes it useful 
as a slot for a dedicated PhysX card. Note 
that the board's three PCI-E xl slots will be 
unavailable if you install any add-on cards 
to the bottom PCI-E xl6 slot. 

For memory support, GIGABYTE 
provides four DIMM slots that are capable 
of handling up to 32GB of memory 




clocked at up to 2,800MHz. The dual- 
channel architecture supports Intel's 
XMP memory profiles for quick setup of 
optimal memory speeds and timings. For 
storage connectivity, you'll find a total of 
four 6Gbps SATA ports and four 3Gbps 
SATA ports. GIGABYTE utilized a Marvel 
88SE9172 chip that adds two 6Gbps 
eSATA ports to the rear panel, but these 
ports will be unavailable if you connect 
devices to the SATA ports 6 or 7. There are 
eight USB 3.0 ports (six on that rear panel, 
two internal) and six USB 2.0 ports (all via 
internal headers). 

The GA-Z77X-UD4H comes with 
GIGABYTE'S UEFI BIOS that provides 
native support for 3TB hard drives, as 
well as an easy-to-use GUI. Support 
for Lucid Virtu GPU helps to optimize 
video processing and media playback 
with Intel HD graphics, and it lets you 
switch between Intel's HD Graphics and 
your discrete graphics card. To quick- 
charge your phone or tablet, GIGABYTE 
includes its On/Off Charge software that 
recharges your mobile devices, even if the 
PC is turned off. 

This board put up benchmark 
numbers similar to what we saw with 
GIGABYTE'S high-end GA-Z77X-UP5 
TH, which we reviewed in the October 
issue. We saw an overall mark of X3875 
in 3DMarkll. Our test system's Intel 
Core i7-3770K delivered 
a good result of 7.53 
points in Cinebench 11.5. 
You get a lot of value for 
your money with the 
GA-Z77X-UD4H, as it 
provides features necessary 
for both gaming builds and 
overclocking enthusiasts. I 



by Nathan Lake 



GA-Z77X-UD4H 

$164.99 

GIGABYTE 

www.gigabyte.us 
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Corsair Force Series GS 240GB 



This attractive, midrange, consumer 
SSD is blessed with Toggle-Mode 
NAND, a strain of double data rate 
MLC flash memory originally developed 
by Toshiba. Toggle NAND, as Corsair 
well knows, has become a favorite 
among SSD shoppers looking for 
top performance. 

The controller responsible for all 
of the I/O flowing through the Force 
GS is the SandForce SF-2200. This 
standby of the SSD scene seems 
as familiar as an old friend by now, 
but it doesn't have the novelty cachet 
of newer controllers such as the 
OCZ/Indilinx Barefoot 3 in the OCZ 
Vector or the Link_A_Media Devices 
controller in Corsair's own Neutron 
and Neutron GTX. That said, it's a 
mature, well-patched chip with no 
surprises in store — highly desirable 
attributes in a storage controller that 
will be responsible for your data. 

Corsair sells the Force GS in 
capacities of 128GB, 180GB, 240GB, 
360GB, and 480GB. With the excep- 
tion of the smallest two drives, all of 



the above SSDs have retail prices of less 
than $1 per gigabyte. 

Performance-wise, the Force GS is 
pretty competitive for its price. Being a 
SandForce-based SSD, it really starts to 
strut its stuff when it comes to reading 
and writing compressible data, as you 
can see in the middle of our benchmark 
results (CrystalDiskMark's All 0x00 
[0 Fill] tests). Even when we fed it 
incompressible bits and bytes, such as 
video and audio files, the drive held its 
own among similar company. 

So how does the Force GS compare 
with Corsair's other SSDs in the Force 
series? All use SandForce memory 
controllers, but that's where the internal 
similarities end. 

Well, the Force GT, as you may 
know, makes use of synchronous MLC 
NAND as opposed to the Toggle 
NAND of the Force GS. In its 240GB 
variant ($224.99), the Force GT logs 
advertised sequential read speeds of up 
to 555MBps. It performs sequential 
writes at up to 525MBps, and aligned 
writes of 4KB files at up to 85,000IOPS. 



Power users often feel more affinity 
toward a particular controller or type of 
flash memory than to a certain brand, 
which is why manufacturers such as 
Corsair field SSDs with varying blends 
of the two. In the case of the Force GS, 
it adds up to solid performance at a 
great price. ■ 



by Marty Sems 






Corsair Force 




Series GS 


Benchmark Results 


240GB 


Crystal DiskMark 3.0.1 Default* 


Sequential read 


407.6 


Sequential write 


279.2 


512KB random read 


390.1 


512KB random write 


278.5 


4KB random read QD1 


33.26 


4KB random write QD1 


67.21 


4KB random read QD32 


222.3 


4KB random write QD32 


248.9 


CrystalDiskMark 3.0.1 All 0x00 (0 Fill)* 


Sequential read 


486.9 


Sequential write 


495.7 


512KB random read 


452.6 


512KB random write 


477.2 


4KB random read QD1 


34.43 


4KB random write QD1 


66.98 


4KB random read QD32 


247.4 


4KB random write QD32 


377.1 


AS-SSD* 




Sequential read 


411.36 


Sequential write 


267.93 


4K read 


23.12 


4K write 


57.01 


4K-64Thrd read 


227.18 


4K-64Thrd write 


222.54 



*Results in MBps 

Specs: Specs: Maximum sequential read/ 
write: 555MBps/525MBps; Maximum random 
4K write: 90,000IOPS (4K aligned); Interface: 
6Gbps SATA; Three-year warranty 
Test system specs: CPU: Intel Core i7- 
3570K; Motherboard: GA-Z77X-UD4H; GPU: 
ZOTAC GeForce GTX 580 (2x, SLI); RAM: 
4GB Crucial DDR3-1333; Storage: 128GB 
Crucial RealSSD C300; OS: Windows 7 
Enterprise (64-bit) 
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Cooler Master CM Storm Mouse Pads 



Some parts of your PC setup you 
just never really think about. Unless 
they're unsatisfactory, that is. Then they 
can become irritating in a major way. 

An unsuitable mouse pad may not grab 
your attention during day-to-day computing 
tasks. But try to game with one, or use it with 
software that demands precision control over 
your mouse pointer, and its shortcomings 
will become readily apparent. 

Too much friction is a problem. So is too 
little friction, which means a lack of tactile 
feedback on the edge of your palm, and thus 
confusion in your mind about how much 
you've really moved your mouse hand. Some 
mouse mats are too big for your desk space, 
or too small for your preference. Others 
develop cracks or dog-eared corners, which 
can seriously interrupt your mojo. 

And let's not forget surfaces that don't 
track well under the LED or laser of a 
modern optical mouse. Older mouse pads 
were created with surfaces intended to 
help mechanical ball mice roll smoothly 
in all directions (when the ball was 
squeaky clean, that is). 

Thus, we looked forward to trying out 
a pair of very large gaming mouse surfaces 
from CM Storm by Cooler Master. 



The CM Storm Power- RX is more of a 
mouse mat than a pad, being only about 
as thick as a credit card. Mind you, a 
credit card of the same dimensions — the 
Power- RX is just shy of 18 x 14 inches — 
wouldn't fit in your wallet very easily. Its 
surface is finely textured black rubber 
with moderate resistance against hand 
movements. The Power-RX is flexible 
enough to roll up (indeed, it comes in 
a tube like a poster), but it lies flat as 
soon as it hits the desktop, without any 
annoying tendency to curl or snag your 
mouse cord. 

The CM Storm Control-RX, on the 
other hand, is packaged more like a 
picture frame in a thin, rigid box. It's 
flexible, too, but being almost as thick 
as a thin SSD, it isn't as "roll-uppable" as 
the Power-RX. Cooler Master covers the 
top of the pad with comfortable Lycra 
fabric that lets your mouse hand move 
freely. The company says that the weave 
pattern of the surface is designed to 
accommodate mice operating at low dpi 
settings. Underneath, the Control-RX 
has a semi-sticky, polyurethane base. 
Clean off a section of desktop before you 
plop the mat down, and it will not slide 



in any direction. Bright graphics and 
contoured, anti-fray edges give this pad 
an aura of quality. 

We tried out both CM Storm pads with 
a typical optical mouse from Logitech, 
the M-BJ58. This 800dpi LED mouse 
tracked perfectly on the Power-RX, and the 
Control-RX yielded a 100% score on up- 
down and side-to-side motions. 

As an acid test, we tried out both mats 
with an Evoluent VerticalMouse 3 Rev. 2. 
We've only been able to make this unusual- 
looking mouse track perfectly on another 
Cooler Master pad, the CM Stacker, which 
has a hard, textured black surface. 

Amazingly, the finicky Evoluent mouse 
performed flawlessly on both mouse mats. 
It seems that if you own a VerticalMouse, 
and you've been unhappy with its pointer 
tracking, Cooler Master is the place to 
buy your next mouse pad. I 



by Marty Sems 



CM Storm Power-RX & CM Storm Control-RX 

$29.99 ea. 
Cooler Master 

www.coolermaster-usa.com 
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Corsair CX430M 



Modular power supplies tend to be 
popular among enthusiasts and 
system builders because they let us only 
fuss with routing the essential power 
cables; any leftover cables can stay in 
the box until we need them. Sadly, 
though, modular power supplies in 
the sub-500 watt range are few and far 
between, yet small form factor, HTPC, 
and basic PCs offer fewer cable routing 
options and dramatically less space to 
spare. Corsair apparently felt our pain 
and released the CX430M, a compact, 
low-wattage modular power supply 
that's a perfect fit for any value build. 

The CX430M meets the 80 PLUS 
Bronze certification, offering up to 
85% energy efficiency, which gives 
your energy budget a break and keeps 
the unit running cool at idle and 
under full load. The unit features 
hardwired +12V 20+4-pin ATX and 
+ 12V 4+4-pin CPU power connectors. 
The former is sheathed in plastic mesh, 
and the latter is flat style. Corsair 
made the CPU power cable extra-long; 
at more than 26 inches, you should 
have no trouble routing it behind the 
motherboard and over the top edge. 
The cable bend is very shallow, only 



adding about half an inch to the 
PSU's profile. This PSU looks like it 
was built for small cases, measuring a 
mere 5.9 x 3.4 x 6.3 inches (WxHxD). 

There are four modular cable ports 
to the right of the hardwired bundle. 
The modular cables include a pair 
of SATA cables (two connectors per 
cable), one for peripherals (three 4-pin 
Molex connectors and one floppy 
connector), and one with a single 
6+2-pin PCI-E connector. To hook 
up our GeForce GTX 580, we had to 
use a Molex-to-PCI-E power adapter, 
but this is more graphics card that this 
PSU was built to handle. 

The CX430M features a single +12V 
rail that supports 32A (384 watts) 
maximum at its peak. There's 20A each 
for the +5V and +3.3V rails, which get 
110 watts of the overall total to play 
with. Like the rest of the quality power 
supplies you can get from Corsair, the 
CX430M features overvoltage and 
overpower protection, undervoltage 
protection, and short-circuit protection. 
Corsair also backs this power supply 
with a solid three-year parts and labor 
warranty and lifetime access to Corsair's 
tech support and customer service. 



To put this PSU through its paces, 
we ran POV-Ray Beta 3.7 (stresses 
all CPU cores) and the Aliens vs. 
Predator (stresses GPU) benchmark, 
simultaneously. Our test system is 
loaded with plenty of power-hungry 
parts, including an Intel Core i7- 
3770K, a GIGABYTE GA-Z77X-UP7 
motherboard, and a ZOTAC GeForce 
GTX 580. Running on all cylinders, the 
system drew a maximum of 374 watts, 
at a power factor of .971 . 

The Corsair CX430M makes a perfect 
power supply any general-purpose 
system. It's quiet, energy-efficient, and 
thanks the modular cabling, flexible. 
We also demonstrated that it has what it 
takes to drive a single high-end graphics 
card, so gamers on a budget can add this 
unit to their short lists. I 



by Andrew Leibman 



CX430M 

$59.99 I Corsair 
www.corsair.com 




Specs 




Rated continuous (W) 


430 


12V Rails 


1 


+12V max (A) 


32 


+5V max (A) 


20 


+3.3V max (A) 


20 


SLI/CrossFire-certified 


No 


Max wattage tested 


374 


Power factor tested 


.971 


Efficiency rating 
(as advertised) 


85% 


PCI-E 


1 (6+2-pin) 


Main 12V 


20+4-pin 


8-pin EPS 12V 


1 (4+4-pin) 


SATA 


4 


4-pin Molex 


3 


Floppy 


1 


Length 

(including cable bend) 


6.2 inches 


Warranty 


3 years 



Test system specs: Processor: Intel Core i7- 
3570K; Motherboard: GIGABYTE GA-Z77X- 
UP7; GPU: ZOTAC GeForce GTX 580; RAM: 
4GB Crucial Ballistix DDR3-1333; Storage: 
128GB Crucial RealSSD C300; OS: Windows 7 
Enterprise (64-bit) 
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Cooler Master CM Storm Scout 2 Ghost White 




CM Storm Scout 2 Ghost White 

$109.99 

Cooler Master 

www.coolermaster.com 



n our November 2012 issue, we ran 
a review of Cooler Master's updated 
CM Storm Scout, the CM Storm Scout 
2. As we pointed out at the time, we 
especially like the updated rubberized 
handle that runs across the top. Its 
horizontal orientation lets you carry 
the case comfortably even when fully 
loaded, and as any of you who have 
lugged a system to a LAN party can 
attest, that's a pretty big deal. Better 
still, you don't have to sacrifice the 
overall look of the system for this 
functionality; the Scout 2 has a clean, 
sleek look that is aggressive but in a 
restrained, non-ostentatious sort of way. 

Cooler Master hasn't rested on its 
laurels. System builders these days 
love functionality and good looks, 
but they also want variety and choice. 
That's where the CM Storm Scout 2 
Ghost White comes in. White cases 
are hot these days, and the Scout 2 
Ghost White provides the clean white 
exterior finish that you used to have to 
spend hours sanding and painting to 
get, accented by the black steel mesh 
inset in the front panel, the black mesh 
under the top panel's ventilation holes, 
and of course the black rubberized 
handle on top. 

In other words, if you're looking for 
a case to go with your Stormtrooper 
armor, this is it. 

Seriously, though, we like Cooler 
Master's decision to leave the interior 
frame, motherboard tray, and drive 
cages black, as it makes pulling to- 
gether a cohesive interior look easier 
than if everything inside were white. 

And lest you think the Scout 2 Ghost 
White is a mere pallet swap, think again. 
The case has the same dimensions as 
the standard Scout 2 and has the same 



arrangement of drive bays, but it comes 
with two additional 120mm fans installed 
behind the front panel. These intake fans 
provide better cooling for your system's 
interior, and they are equipped with white 
LED accents that you can leave on or 
turn off, depending on what you're doing 
with color elsewhere. 



Cooler Master's CM Storm Scout 2 
Ghost White is a good-looking, highly 
functional case that will stand out in a 
crowd. If you are looking for something 
with a fresh look, this should be on 
your short list. I 



by Chris Trumble 



Specs: Dimensions: 20.2 x 9.1 x 20.5 inches (HxWxD); Motherboard support: mATX, ATX; Bays: 3 5.25-inch external, 7 3.5-inch internal, 2 2.5-inch internal 
(converted from one 3.5-inch bay); Fans (included): 2 120mm white LED front, 1 120mm rear; Fans (optional): 2 120mm top, 1 120mm bottom, 2 120mm 
side, 1 120mm HDD cage; Front panel: 2 USB 3.0, 2 USB 2.0, audio I/O 
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Computer On A Card 

Raspberry Pi Is The Small Computer 
With Huge Ambitions 



As power users, we're always fascinated 
with extremes. On the one hand, we 
have extremely powerful systems. You 
know the type — CPUs overclocked to 
unreal frequencies, triple-GPU arrays, 
wicked liquid-cooling loops, and so forth. 
There's no shortage of systems like that. 

On the other hand, we have the extreme 
that doesn't get as much ink: extremely 
small systems. Thanks in large part to the 
existence of the diminutive Mini-ITX 
form factor, we have PCs that will fit in 
a desk drawer or hide behind a monitor. 
Modders have gone further, putting 
Mini-ITX systems inside toasters, NES 



consoles, and even stuffed animals. There's 
just something cool about going small. 

Now, after six years of development, 
a group from the University of Cam- 
bridge Computer Laboratory gives us a 
new option for tiny builds that makes 
Mini-ITX boards look downright 
gargantuan by comparison. The 
Raspberry Pi is a true computer on a card, 
but there's more to this pocket-sized PC 
than meets the eye. 

The Big Goal 

A modder will take one look at the 
Raspberry Pi's dimensions (3.4 x 



2.2 x 0.8 inches) and immediately 
begin brainstorming the perfect case 
for a Raspberry Pi mod, but the Pi is 
the product of much more altruistic 
objective. In 2006, a group led by 
Eben Upton (then at the University of 
Cambridge) and also including Rob 
Mullins, Jack Lang, and Alan Mycroft 
noticed a concerning drop in both the 
quantity and experience of students 
applying for postsecondary computer 
science programs. Upton and his 
colleagues suspected a decline in students' 
programming experience went hand in 
hand with the evolution of consumer PCs 
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What's Inside Your Pi? 



not requiring programming knowledge to 
effectively use. 

It makes sense. In the heyday of the 
Amiga, Commodore, etc., to get the most 
out of your machine, you needed to know 
how to code. By comparison, today's 
power users can fully enjoy their systems 
without much, if any, programming 
knowledge. Additionally, the group felt 
that parents of one-PC households had 
become leery about letting their children 
experiment on the family PC. 

The solution was to develop a fully 
functional PC that was also eminently 
affordable, giving curious kids a way 
to try their hand at coding without 
investing a fortune in a traditional 
desktop PC. The group also wanted 
hardware with multimedia capabilities 
that would pique interest in the device 
and then give users the opportunity 
to go deeper if desired. In 2008, after 
developing some prototypes, the group 
partnered with Pete Lomas of Norcott 
Technologies and David Braben, who 
co-authored the classic BBC Micro game 
Elite, and the Raspberry Pi Foundation 
( www.raspberrypi.org ) was born. 

In 20 1 1 , the Raspberry Pi Foundation 
moved closer to bringing the Raspberry 
Pi to life, forging manufacturing deals 
with element 14/Premier Farnell and RS 
Electronics. A year later, the Raspberry 
Pi burst onto the scene and has quickly 
outstripped its creators' original goal. The 
Raspberry Pi has garnered interest from 
developing nations that need computing 
devices but lack the resources for full- 
fledged PCs; museums and hospitals have 
shown interest in using the Raspberry 
Pi to power display devices. Parents 
of special-needs children have even 
adapted the Raspberry Pi for monitoring 
and accessibility purposes. Indeed, the 
Raspberry Pi seems to have taken on a life 
of its own. 

The Goods 

At the time of this writing, you 
can fill your basket with two kinds of 
Raspberries: the Model A ($25) and 
the Model B ($35). The Model A is 



Talk about working within your allotted space. About the same size as a pack of gum, the 
Raspberry Pi is an incredible little machine. Although two versions of the Raspberry Pi exist, the 
Model A and the Model B, their base hardware specifications are largely the same. Here's the 
scoop on this sweet creation. 



A) Broadcom BCM2835. This is where the 
magic happens. The BCM2835 consists 

of a 700MHz ARM1 1 76JZ-F CPU and a 
VideoCore IV GPU that's capable of Blu-ray 
quality playback, OpenGL ES 2.0, and 
OpenVG. 

B) HDMI. Hardware support for 1080p video 
demands a 1 080p display. This is how you do 
it. Audio out over HDMI is also supported. If 
your monitor doesn't have an HDMI input, use 
an HDMI-to-DVI adapter. 

C) USB. Although the Model B gives you a 
pair of USB ports, you'll still need a powered 
USB hub if you want to use a keyboard and 
mouse and attach external storage. The 
Model A has one USB port. 

D) LAN. Only the Model B gives you a 1 0/1 00 
Ethernet port for networking. 



E) Power. The Raspberry Pi uses a 5V mini 
USB port for power, but you can get away 
with running the Pi from battery power if 
you're aware of a few caveats. 

F) Composite video. Most of us went digital 
years ago, but remember, the Raspberry Pi 
was designed to bring low-cost computing 
to as many people as possible. Thanks to the 
composite video output, the Pi can connect to 
a standard analog TV. 

G) Audio out. If you don't use the Raspberry Pi's 
HDMI port for audio, you'll need this 3.5mm jack. 

H) SD card slot. Because the Raspberry Pi 
doesn't boot to local storage, its SD slot is your 
gateway to booting to an OS. According to the 
Raspberry Pi Foundation, Debian will give you 
the best result, and you can download a custom 
version, Raspbian, from the Foundation's website. 



RASPBERRY PI MODEL B 

RCA VIDEO AUDIO LEDS 




POWER 



26 March 2013 / www.computerpoweruser.com 



HARD HAT AREA 



As it stands now, it 
you want to tako the 
Raspberry Pi tor a 
drive, you have to put 
Linux in the tank, 



essentially a slightly slimmed-down 
version of the Model B. The Model B 
has 512MB of RAM, a pair of USB 
ports, and a 10/100 Ethernet port, while 
the Model A includes 256MB RAM, a 
single USB port, and no Ethernet port. 
Beyond that, Models A and B have the 
same hardware. 

Broadcom's BCM2835 SoC does 
the heavy lifting on the Raspberry Pi. 
This chip contains an ARM1176JZ-F 
processor running at 700MHz, as well as 
a VideoCore IV GPU. In practical terms, 
this is about the same as a 300MHz Intel 
Pentium 2 CPU paired with the graphics 
capabilities of a first-generation Xbox. So 
what if it won't run Crysis — the fact that 
the Raspberry Pi delivers Xbox power in a 
physical footprint the size of a credit card 
is an impressive feat. 

It gets better. The VideoCore IV GPU 
built into the Broadcom chip delivers 
1080p30 H.264 decode at 40Mbps 
(Blu-ray quality), OpenGL ES 2.0, 
and hardware-accelerated OpenVG. It's 
also capable of lGpixels per second, 



1.5Gtexels per second, or 24 GFLOPs of 
GPGPU compute. With its HDMI-out 
(video and audio) port, it should come 
as no surprise that the Raspberry Pi has 
quickly emerged as a viable option for a 
low-cost HTPC. 

The Raspberry Pi also has a composite 
video output (included with the intention 
of connecting the Pi to an analog TV) 
and a standard 3.5mm audio output. 
Connecting a USB keyboard and mouse 
to the Model B is no problem, but you 
can achieve a similar setup with the 
Model A by connecting devices through 
a USB hub. 

The preferred method of powering 
the Raspberry Pi is using its 5V micro 
USB port. According to the Raspberry 
Pi Foundation, it's possible to run the 
system off of good old-fashioned AA 
batteries, with the following caveats: 
Rechargeable batteries may introduce 
stability problems as they lose their 
charge, and AA alkaline batteries will 
require a voltage regulator, since four 
batteries produces 6V. 



Although the Raspberry Pi also has 
an SD card slot, this is what you'll use 
for booting the computer. The Pi's USB 
port(s) are your go-to option for storage. 

The Guest List: Penguins Only 

As it stands now, if you want to take 
the Raspberry Pi for a drive, you have 
to put Linux in the tank. Debian is the 
recommended distro, and the Raspberry 
Pi Foundation supplies an image of 
Raspbian, which is essentially Debian 
optimized to run on the Pi, for download. 
The Foundation also has instructions for 
loading a bootable OS to an SD card. At 
minimum, you need a 2GB card; larger 
cards are recommended if you want to 
put other programs on the image. 

You might think that Windows RT 
is theoretically an option, given that 
Microsoft Surface RT uses an ARM 
processor. Making Windows RT happen 
on the Pi will be up to Microsoft, the 
Foundation says. If Redmond puts 
its support behind porting Windows 
RT, then a Raspberry Pi RT could be 
a possibility. 

Currently, progress is being made on a 
version of Android for the Raspberry Pi. 
It's unstable right now, but the project is 
still under active development. 

Even More Pi 

We're barely scratching the surface 
here. Although the Raspberry Pi was 
designed as a way to make learning 
programming affordable and accessible, 
the groundswell of people brainstorming 
all sorts of uses for the tiny wonder 
is nothing short of astonishing. The 
Raspberry Pi Foundation's forums 
( www.raspberrypi.org/phpBB3 ) are 
full of enthusiasts with Raspberry 
Pi projects that are too numerous to 
list here. Countless case modders have 
showcased their custom enclosures, 
and many include instructions for 
replicating their mods. 

With all this potential, the Rasp- 
berry Pi seems limited only by your 
creativity and ingenuity. So, what are 
you waiting for? ■ 
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Raspberry Pi, LEGO & Supercomputing: 
Q&A With Professor Simon Cox & James Cox 



The Raspberry Pi came about as an inexpensive way to introduce people to 
computer programming. As it turns out, the Little Computer That Could is 
also an inexpensive way, relatively speaking, to get into supercomputing. 

A team of engineers at the University of Southampton, led by Professor 
Simon Cox, combined 64 Raspberry Pi boards to create what has to be in 
the running for World's Most Interesting Supercomputer. The team named 
their creation "Iridis-Pi," a nod to Southampton's Iridis supercomputer. 
Iridis-Pi boasts 1TB of memory (each Raspberry Pi board uses a 16GB SD 
card) and uses Python Tools for Visual Studio for coding. 

The real star of the show is the supercomputer's custom racking. Yes, 
those are LEGO building blocks, and Cox brought in his son James as a 
special consultant to put it all together. James has also been learning to 
code Python and Scratch on the Raspberry Pi, making him one of the most 
accomplished 6-year-olds we've encountered in a while. 

We caught up with the only family in the United Kingdom with a "My child 
built a supercomputer" bumper sticker to ask them a few questions about 
their incredible project. 



O D I 1 1 64 Ras P ,3err y Pi computers with LEGO racking— it sort 
\J rUiOf boggles the mind. Did you have a specific goal in mind 
when you built the supercomputer, or was your motivation "Let's build this 
and see what we can do with it?" 

O O ■ Over the years, my research and lecturing at the University 
O \J * of Southampton has focused on using commodity off- 
the-shelf components to do high-performance computing, and the 
Raspberry Pi was an obvious choice— not for its raw computing power 
but for its wide availability and cheap price as a tool to get people into 
HPC. Our main motivation was to inspire people to get into science and 
engineering and get excited about how computing has transformed 
these disciplines. We need more people to work on the challenges of 
modeling and understanding the complex environment in which we live 
and developing the next generation of machines and devices we rely 
on in our daily lives. 



CPU: 



The cluster's first task was to calculate the value of Pi. 
What task(s) do you have it working on now? 
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O O ■ We have run codes to solve problems in engineering, 
O \J * optoelectronics, and physics modeling, and have used 
the system to prototype some new codes before running them on our 
12,000-core University High Performance Computing system. We are also 
writing up some work with a more detailed benchmarking study of the 
performance of the system. 



CPU: 
SC: 



What advice would you give someone else who wants to 
think outside the box with the Raspberry Pi? 



Go for it and then tell others what you have done with a guide 
and a video. 



O D I 1 1 Do y° u have anv other Ras P berrv Pi-related projects? 
\J r U i Or, what's the next ambitious father-son project you and 
James have planned? 



SC: 
CPU: 
JC: 
CPU 



James and I are thinking of doing something with music, 
sensors, or vehicles ... or all three! 



James, what was it like to help build a real 
supercomputer? 



It was great fun to put all the pieces together and make the 
computers talk to each other. 



JC: 
SC: 
CPU: 
JC: 



A rocket. 

At this point I should add that it will be strictly hand-propelled in 
its first version. 



Be honest: You were the brains behind the whole project, 
weren't you? 



That would be telling. (Smiles.) 



■ We think everyone wants to know: What are you going to 

■ build with LEGOs next? 
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Q&A With Eben Upton, The Mind Behind The Pi 



In 2006, Eben Upton had a dream: Get kids interested in learning com- 
puter programming. The result of that dream, the Raspberry Pi, went 
into production in February 2012. Since then, estimates have pegged 
Raspberry Pi sales at close to 1 million, which translates to a lot of happy 
hobbyists, modders, and budding programmers. 

To say that that the Raspberry Pi has been a smashing success is an 
understatement. We asked Upton a few questions about the Pi's beginnings 
and what the future holds for this remarkable computer on a card: 

O D I 1 1 Now ' its easy to look ^ ack ancl say the Ras P |3err y Pi was a 
\J I \J ■ brilliant idea. At any point in the project's development, did you 

have any doubts that such an affordable computer like the Pi was feasible? 

rili There was a period in 201 1 after we'd initially announced 
I— vJ ■ it, that we working extremely hard to close the pricing story. 
There was probably a period of three months when we were really going 
through the design line by line, pricing each line, looking for alternative 
components; and yes, there was a period when we had our doubts. It 
wasn't a slam dunk; it wasn't immediately obvious to us. 

At several points throughout the development, from very early on, we 
had real doubts about how much performance you could offer in that 
price bracket. In 2007 to 2008, we had little more than a target price, 
and we were trying to figure out how much we could fit into that budget 
.... It wasn't clear to us whether we were going to be able to squeeze 
everything in, even though at the 30,000-foot level, it seemed plausible. 

O D I I ■ At its price, the Raspberry Pi seems like the perfect 
\J I \J ■ solution for providing low-cost computers to developing 
nations, and especially schools in those nations. How has the Pi been 
received in these countries? Are there any plans in the works for 
government-subsidized Raspberry Pi computers for children? 

C I I ■ In the early days, it wasn't something that we were focused on 
L- vJ ■ initially. It's become clear that there is a lot of interest there, 
particularly in, say, South America— so not the poorest countries, but 
countries that have an emerging middle class. 

The primary interest has been from the private sector, individuals 
interested in using the Raspberry Pi rather than governments. My 
perception is that governments tend to be more attracted to laptop and 
tablet deployment for these kinds of very simple devices. We think in 
terms of the private sector ... in terms of someone who might buy the Pi 
themselves, we have a lot of unrealized potential. 

O D I I ■ The communi ty has obviously embraced the Raspberry 
\J r U iPi and is constantly inventing new ways to use the 
computer. What do you see as the future of the Pi? Any new goals? 




C I I ■ The ambition is still to meet the educational goals, to get 
l_ vJ ■ kids using them to do interesting programming. That's still an 
unrealized ambition. A lot of our first-year sales have been to technically 
proficient adults, who already know how to use computers and want to 
do something interesting with them. We are starting to see an uptake in 
individual children buying them, parents buying them for their children, 
and schools buying them for teaching, so we are starting to reach 
children and see them do interesting things. That's encouraging. 

We would like to do some things with the developing world. We would 
love to be shipping more units to South America right now. In the next 
year, I would like to ship units to one or more of the following nations: 
China, India, or Brazil. 



CPU 



■ What has been the most fulfilling aspect of the Raspberry 

■ Pi and the Foundation? 



r I I ■ A trivial thing— I'm a real space cadet, so the guy who sent 
l_ vJ ■ down pictures from 40 kilometers [above the Earth], where 
you can see the curve of the Earth and the blackness of space, that was 
quite something! (Laughs.) I really enjoyed that. 

In terms of actually fulfilling, we get emails from parents who have 
engineering jobs, and they're always struggling to find a way to talk to their 
children about what it is that they do; they fail to find a way to get their 
children interested in their job. The Pi has provided some of those people 
with a way of doing that. Those are the emails that when we've had a hard 
day, we look at and cheer ourselves up and keep ourselves going. 
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ermaltake 



"t eSPORTS B 

The Missing (Audio) Link 







Extra headphone cord 
length, easy volume 
and mute control, and 
DTS Surround Sound 
Headphone Technology 
audio processing are on 
the BAHAMUT's CV. 



An external sound card isn't 
your average, run-of-the-mill 
peripheral. And it isn't an item 
that naturally finds its way onto every 
PC enthusiast's must-have list. In fact, 
we wouldn't exactly have to go out on 
a limb to say that you might never have 
seen one in person. 

That being said, an add-on sound 
adapter can bring a number of benefits 
to your laptop or desktop PC. You don't 
necessarily have to hate the integrated 
audio built into your computer to want 
to buy one, although that's certainly 



a valid reason to do so. Some external 
audio cards go above and beyond, with 
practical, useful features that can make 
your headset time more enjoyable. 

The Tt eSPORTS BAHAMUT 
is a USB example from Thermaltake 
( usa.ttesports.com ). It not only improves 
your PC's audio, but it also enhances your 
headset usage in a number of ways. Let's 
start with the latter. 

Audio At Hand 

People like buttons and knobs. 
Even in this age of touchscreens, when 



we're swiping and tapping flat surfaces 
on our phones and tablets, there's still 
something greatly reassuring about a 
physical control. With onscreen controls, 
it's occasionally hard to know whether 
you activated them or not if nothing 
happens right away. In contrast, with 
physical controls, you don't need to worry 
about whether you touched an onscreen 
"button" hard enough or long enough, 
nor whether you accidentally mouse- 
clicked a few pixels outside it, because you 
felt the satisfying click of a real button or 
the spin of a real knob. 
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It's a similar deal when 
you're representing your group 
at a LAN party, lying on a 
hotel bed watching a movie 
on your laptop, or holed 
up in your gaming cave for 
some online squad action. 
You don't want to have to 
fumble around in dim lighting 
looking for the function key 
that adjusts the volume. And 
you don't want to exit to the 
Desktop to adjust the sound 
settings onscreen. 

The BAHAMUT's "Battle- 
Dragon wheel" makes it easy 
to crank the volume when 
you need to and turn it back 
down when you don't. Red 
LED indicators give you clear 
feedback of your current 
volume level, so you don't 
have to rely on the feel of an 
indentation on the knob in 
the dark. 

Also glowing scarlet are the 
icons on the mute buttons for 
the microphone and headphones. They 
have separate controls to give you more 
flexibility with the audio coming in and 
going out. For example, at certain times, 
such as when you're eating a crunchy 
snack, you may want to shut off your 
microphone while still being able to use 
your headphones to listen to what's going 
on in-game. 

A Longer Leash 

None of us really likes to have a cable 
dangling from our headphones. Probably 
the number-one killer of a wired headset 
is an accidental yank of the cord. Yawn, 
stretch, and drop your arms to your side 
just right — yank. Alternatively, there's 
our patented move of standing up and 
walking away from the desk, forgetting 
that we're still wearing our 'phones 
until — yank — we're suddenly not wearing 
them anymore. Cabled headphones are 
inexpensive, and they come in every style, 
but most of us tend to begrudgingly 
tolerate the cord as a necessary evil. 




In a dark situation, such as a movie session or a LAN party, 
you'll appreciate the BAHAMUT's lighted controls. 



On the flip side of the coin, wireless 
headsets have their pros and cons, too. 
Higher prices, smaller selection, and 
battery life are among them. Also, some 
technologies are prone to interference 
and/or connection hassles. You might 
even need to connect a dongle or other 
device to your computer in order to 
transmit a signal — not a big deal, but it's 
just one more thing to remember to bring 
along (and not lose). 



Thus, wired headphones are 
likely to remain the dominant 
form of critter attached to 
our craniums in the future. 
That being the case, it's a 
spot of good news that the 
BAHAMUT can make using 
traditional headsets a little 
easier. With the additional 
length of its USB cable, for 
instance, you'll have more 
room to move when you're 
wearing your headphones. 

Onscreen Control 

Another perk of the 
BAHAMUT involves its 
companion software. The 
application lets you set custom 
audio equalization settings 
for particular environments 
and uses. 

For example, Thermaltake 
says, you can create an EQ 
setting that will emphasize 
vocal frequencies, so you can 
catch the dialogue a little more 
easily when you're watching a movie. And 
in a gaming scenario, you can punch up 
the bass of weapons and explosions, while 
adding acoustic effects to make game 
environments that much more realistic. 

Clear Sound 

Part of the BAHAMUT's allure is 
its pure, strong audio. Although a few 
upper-tier laptops and PC mainboards 
come with decent integrated audio, most 



Thermaltake Tt eSPORTS BAHAMUT Specifications 



Interface 


USB 


Channels 


5.1 


Formats 


DTS Surround Sound Headphone Technology 


Controls 


Volume knob, mute 


Connectors 


Speakers (3.5mm analog stereo), microphone 


Audio Specs 


44.1/48KHz sampling, 8/16-bit DAC channels 


Compatibility 


Win7/Vista/XR Mac OS X 
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decidedly don't. The BAHAMUT can add 
great sound to any system. 

It's easy to get used to the way audio 
sounds on your computer, just as you 
can enjoy a favorite song playing on an 
FM radio station in your car. But once 
you hear your games and media through 
an advanced sound card such as the 
BAHAMUT, it's like moving from your 
car radio to a high-quality audio file 
played on a component stereo system. 

Once you hear the difference, you 
won't want to go back to your PC's 
integrated audio. With the BAHAMUT, 
you'll hear instruments and musical 
details you didn't notice before. In 



games and movies, ambient sound 
cues can be more noticeable, more 
fully immersing you in the fictional 
environment. 

Thermaltake also endowed the 
BAHAMUT with DTS Surround 
Sound Headphone Technology. This 
expands the soundscape you'll hear in 
your headset, making it seem as though 
its two drivers have multiplied into 
discrete surround speakers. With DTS 
enabled, the BAHAMUT can more 
accurately clue you in when someone 
(or something) is on the approach in a 
game or the cavalry's coming to save the 
day in a movie. 



Beyond Gaming 

Don't be fooled into thinking that 
because the BAHAMUT is from 
Thermaltake, it's solely an accessory 
for PC gaming and the like. If you 
often make Internet calls, such as 
through Skype, for instance, you'll 
find the intuitive volume knob and 
mute buttons indispensable. A custom 
EQ setting can also help clarify 
voice communications. 

What's more, you can use the 
BAHAMUT for powered speakers, too. 
Its stereo output can be expanded through 
DTS to sound fuller and richer for a more 
exciting experience. 




The BAHAMUT 
plugs into a USB 
port on your PC, and 
it accepts 3.5mm 
headphone and 
microphone jacks. 
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State-Of-The- 
Standards 

PCI Express 




Back in 2003, electronics engineers 
employed at standards bodies and 
device manufacturers such as Intel, Dell, 
HP, and IBM set out to address the 
need to improve on the PCI (Peripheral 
Component Interconnect) interface for 
internal computer components. Toward the 
end of its life, PCI bandwidth was reaching 
its theoretical limits, but applications that 
required more were only just gaining in 
popularity. When the standard came into 
being in the mid-' 90s, there wasn't a whole 
lot of streaming audio and on-demand 
video available for consumption, but by 
the end of its lifespan nearly a decade 
later, those applications were just on the 
horizon, and they demanded real-time 
performance from servers and computers 
that PCI could not handle in its end-of-life 
incarnation. PCI was built for computers 
and servers, but ended up being used in 
mobile, communications, and embedded 
applications, as well, making it one of the 
most flexible interfaces ever created. 

The PC's Split Personality 

Traditionally, a computer's components 
have been grouped into two distinct 
hubs. The first is the CPU and memory 
subsystem and on the second is the I/O 
hub, which handles everything else, such 
as graphics (though this component is 
also very memory-bound, but we'll get 
to that later), peripherals, storage devices, 
and other internal components. The 
CPU and memory subsystems change 
rapidly, generally keeping step with 
Moore's Law, whereas the I/O hub is a 
much less volatile environment. This part 
of the computer is the bread and butter 




The two notches in this 32-bit PCI 
card indicate that it can be used in 
either a 3.3V or 5V PCI slot. 




The AGP (Accelerated Graphics 
Port) standard gave graphics cards 
a significant boost in bandwidth 
compared to PCI. 



of the consumer electronics industry. 
Key considerations for the interfaces on 
this side of the PC include backward 
compatibility, low power, a highly scalable 
architecture, and support for a variety 
of form factors. Protocols on this hub 



include USB, FireWire, ATA, and of 
course, PCI. 

The AGP Stopgap 

PCI's shared bandwidth problem also 
contributed to the rise of AGP, or the 
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Accelerated Graphics Port, also developed 
by Intel. Like the proposed PCIe, AGP 
was a point-to-point connection that was 
dedicated to the graphics subsystem. PCI- 
based graphics cards were required to copy 
textures from system memory to the graphics 
cards memory. AGP-based graphics cards, on 
the other hand, are able to set aside a portion 
of system memory for storing textures, 
eliminating the copy step that slowed PCI- 
based cards. With AGP's benefits becoming 
redundant as of PCIe's debut, the dedicated 
graphics interface didn't last long past the 
newer specifications launch. 

During its initial decade, PCI saw 
several incremental improvements. The 
original spec was for a 32-bit bus that 
operated at 5 volts and 33MHz. Later, 
the PCI-SIG (PCI Special Interest 
Group) added a 66MHz 3.3V standard, 
a double-wide 64-bit bus, and a 133MHz 
PCI-X extension, the latter two of which 
eventually became popular in servers. 

The Parallel/Serial Seesaw 

PCI uses a parallel bus interface in which 
every device connected to the PCI host shares 
the same address, data, and control lines. 
Due to its architecture, a PCI host can only 
allow the transfer of data to occur for a single 
master at a time and in just one direction. 
PCIs clocking scheme also limits the overall 
bandwidth to the speed of the slowest 
connected component. If you run legacy 
components (as many businesses tend to), 
this largely nullifies the PCI specifications 
incremental updates. The PCI host on a 
given system is also limited to five devices. 




This Gigabit Ethernet network adapter features 
the tremendously long 64-bit PCI interface. 




Prior to AGP, you could easily max out a 
system by installing a PCI-based graphics 
card, wired NIC, wireless NIC, sound card, 
and an auxiliary storage controller. 

Early computing relied heavily on serial 
connections that transmitted data over a 
single wire in packets. Advantages included 
the ability to send data over a single wire, 
and dedicated pins and wires could allow 
bi-directional communication to take place. 
Serial connections were reliable, but not 
fast enough to keep up with computing's 
accelerating demands. Serial connections 
eventually gave way to parallel connections, 
which could utilize multiple wires to 
send multiple bits simultaneously; whole 
bytes at once. PCFs parallel bus also ran 
into problems, including electromagnetic 
interference between the wires. Properly 
shielding additional wires for higher 
throughputs simply became cost prohibitive. 
PCI's engineers looked back to the 
serial bus for a solution. 
And why not? Other serial 
protocols had stepped up since 
parallel's rise to prominence, 
including USB and Fire Wire. 
The earliest name for the new 
protocol was HSI (High Speed 
Interconnect) and later it 
became 3GIO (3rd Generation 



Here are some examples of 
the different PCIe slots. 



I/O) before finally adopting PCI Express as 
the interface's name. When it was initially 
launched in 2003, PCI Express essentially 
serialized the serial interface. PCIe is a 
point-to-point serial interface that supports 
dedicated links between each component 
and the PCIe hub. PCIe lets full-duplex 
communication take place between the 
hub and component. As such, multiple 
PCIe devices can communicate with the 
hub simultaneously, without suffering a 
delay or taking a bandwidth hit from a 
slower-performing component. 

The Express Lane(s) 

Each link extending from the PCIe 
hub corresponds to a physical slot, but the 
slots come in different form factors that 
support different numbers of lanes. The 
smallest PCIe link supports a single lane, 
which consists of two differential signaling 
pairs, one for sending data and the other 
for receiving data. The slot attached to this 
single-lane PCIe interface is called a PCIe 
xl slot. Each lane can transmit 1 bit per 
clock cycle. The PCIe protocol supports 
up to 32 lanes for a single device, but a 
vast majority of systems only utilize the xl6 
slots for the most bandwidth-demanding 
hardware: graphics cards. Other popular 
PCIe implementations include x4 and 
x8 slots. An x4 slot utilizes four lanes and 
eight wires to transmit four bits per clock 
cycle, x8 slots transmit 8 bits over 16 
wires per clock cycle, and so on. Desktop 
motherboard manufacturers distinguish the 
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different bandwidth links using between 
three and four different-sized slots. 

PQ's unidirectional bandwidth tops out 
at 133MBps on a 32-bit bus. A single PCIe 
lane, on the other hand, has the bandwidth 
to handle 250MBps transfer rates (2.5 
gigatransfers per second) in each direction, 
for a 500MBps bi-directional data rate. A 
PCIe xl6 slot has an impressive 8GBps bi- 
directional data rate. PCIe is also capable of 
discerning which bits are more important 
to the current task at hand and prioritizing 



them as such. For instance, the packets 
pertaining to applications that demand real- 
time performance, such as audio and video 
playback, will be escorted to the front of 
the line. PCIe also benefits from superior 
materials, improved handshaking and error 
detection, and more efficient packet-level 
assembly and disassembly compared to PCI. 

PCIe Power 

Your devices need both data and power 
to work in your PC, and the PCIe protocol 
has the latter in spades. A single-lane PCIe 
slot can deliver 25 watts to the installed 
full-height expansion cards and 10 watts 
to low-profile devices. Graphics cards that 
utilize an xl6 slot can pull 75 watts from 
the slot. But for midrange and high-end 
cards, power from the slot alone just won't 



cut it. That's why these graphics cards come 
with supplemental PCIe power connectors. 
A single 6-pin PCIe power port adds 75 
watts and a single 8-pin connector adds 150 
watts. Doubling and even tripling up on 
these auxiliary connectors is not unheard of 
in high-end graphics cards. 

The Mobile Factor 

One of the reasons the PCI protocol lasted 
so long is because of its application in mobile 
devices. PCI Express was built from the 



ground up to support mobile and the PCI 
Express Mini Card (Mini PCIe) was built 
to replace Mini PCI in notebooks and other 
mobile devices. When comparing a Mini 
PCI and a Mini PCIe card side-by-side, the 
more advanced PCIe card takes up almost 
half as much space, measuring 30mm x 
50.95mm. There are 26 contacts on each side 
of the connector, for a total of 52 contacts. 

Building A Better PCIe 

Four years after PCIe's initial introduction, 
the PCI-SIG dropped the 2.0 revision, which 
effectively doubled the data rate for each 
PCIe lane, from 250MBps to 500MBps. 
PCIe l.x-based peripherals and graphics 
cards work in PCIe 2.0 motherboards, and 
PCIe 2.0 components also work in older 
PCIe 1 .x systems, but at the old spec's lower 



data rates. The specification also saw a 
handful of incremental improvements to its 
software architecture and point-to-point data 
transfer protocol. 

As its version number suggests, PCIe 2.1 
was an incremental revision that did little 
more than set the stage for PCIe 3.0, the 
next major revision to the PCIe protocol. 
PCIe 3.0 alters the encoding scheme to 
dramatically reduce the overhead required to 
shift packets between the PCIe hub and the 
individual devices. PCIe 2.0 transmissions 
could have 20% of its total throughput 
set aside for overhead, whereas PCIe 
3.0's overhead costs are closer to 1.5% of 
the total available throughput. PCIe 3.0's 
8GTps is fast, but even the most bandwidth- 
demanding PCIe devices currently available 
have yet to saturate an xl6 PCIe 2.0 link. 

But when it comes to data transmissions, 
a saturated link is a very bad thing. As such, 
it's in the industry's best interests to never let 
a protocol get to the point where it becomes 
a major system bottleneck. Additionally, 
although far from widespread, GPGPU 
(general-purpose graphics processing 
unit) computing has the potential to push 
graphics cards to the brink of the interface's 
capabilities in the very near future. To that 
end, the PCI-SIG has announced PCIe 4.0, 
a revision to the specification that will carry 
with it transfer speeds upwards of 16GTps. 
The PCI-SIG also announced that it would 
take the opportunity to introduce new form 
factors and address the protocol's active and 
idle power states, to improve power efficiency 
of future generation PCIe-based devices. 

The PCI-SIG claims that PCIe 4.0 
specification will be finalized in the 2014 to 
2015 timeframe, with devices that support 
the protocol to follow shortly thereafter. ■ 



PCI» 




The next time you see this, you'll hopefully know 
a little more about what came before and what's 
up next. 
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GIGABYTE Full Series Mini-ITX Solution 

Small in Size, Big in Performance 

GIGABYTE Mini-ITX motherboards provide endless possibilities in terms of building a compact PC rig 
that fits right in with your increasingly digital home environment, while also supporting powerful and 
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Intel U\NFest 






ten 



LANFost Atlanta Et LANFest MLP 
Kicked The Year OFF In Style 




If you need further proof that LANFest is holdin' it down on the LAN 
party tip, consider this: Before we were even two full weeks into 
201 3— before you even had time to break your first New Year's 
Resolution— LANFest had already held two events. 

LANFest Atlanta Winter 201 3 took place over the first weekend of the 
year, from Jan. 4 to Jan. 6 in the opulent confines of the Sheraton 



Atlanta Hotel, and LANFest MLP '01 3 Winter ran from Jan. 1 1 to Jan. 
13 at the Erie County Fairgrounds in Hamburg, N.Y. 

Despite their considerable geographic separation, these events 
had two things in common: Both were staffed by the kind of quality 
Intel volunteers we've come to appreciate at these events, and both 
represented a great way to spend a weekend. 



LANFest Atlanta Winter 2013 





Next time you're at a LANFest event, be sure to thank your event's 
staff. These guys work their butts off so you can pwn noobs, and the 
staff of LANFest Atlanta was no exception. The Hotlanta crew turned 
an empty Sheraton ballroom and 47 million feet of cable into . . . 







We're going to go out on a limb 
and guess that the W, A, S, and D 
keystrokes outnumbered those of 
all other keys combined. 




As if bragging rights weren't reward 
enough for crushing the competition, this 
event featured a boatload of really cool 
trophies for tournaments and the like. 
The "Could Be A Boat!" trophy went to 
the lucky winner of the event's Mystery 
Boxes portion of the final prize raffle, in 
which those who had won other prizes 
could elect to give those prizes back for 
a chance to win others. ("A boat's a boat, 
but the Mystery Box could be anything. It 
could even be a boat!") 




As with all of the best LANs, there was lots more than just PC Have you ever played Rock-Paper-Scissors for a CPU? These guys did. It took more 

gaming going on. For example, LANFest staffer and aspiring DJ than 1 grueling rounds to determine the winner of an Intel Core i7 processor. 

Josh Rivera spent a little downtime mixing tracks. 
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LANFest MLP included a VIP seating area, which offered attendees more space 
(half an 8-foot table) and more power for a small upcharge. This is a great idea for 
LANs with attendees who want to bring really big monitors or multimonitor setups. 
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technique (copper sulfate and iron 
combined to create an oxidation effect), 
but it complements the leather and the 
gears nicely. Fuga even used the rust 
solution on his motherboard's "thermal 
armor," which extends the motif while 
simultaneously covering up circuitry that 
might otherwise break the spell. 

Fuga also added a few well-placed 
vacuum tubes to the interior to complete 
the look. 

Steampunk'd TJ11 is a Sandy Bridge 
rig, with an Intel Core i7-2600K running 
from ASUS' P67 SABERTOOTH 
motherboard (hence the thermal armor) 
inside a SilverStone TJ 1 1 . 

"I gave the mod a very basic name 
because I wanted people to know 
the theme of the case and what case I 
used without having to look at a single 
picture," Fuga says. 
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/ e must confess, we love 
\ / A / steampunk. That's one of 
\ / \ / the reasons that we fell for 
V this month's Mad Reader 
Mod winner at first sight. But it's not the 
only reason; Shane "Fuganater" Fuga's 
exquisite craftsmanship obviously had a 
lot to do with it, as well. 

Fuga says he got inspired to build this 
mod by lots of steampunk-style clothes, 
lamps, jewelry, bikes, and clocks that he 
found on Pinterest. He completed the 
mod in about three months, working 
one or two hours per day during the 
week and putting in 10 to 15 hours 
each weekend. 

Aside from Steampunk'd T J lis color 
scheme and the obvious mechanical motif 
accentuated by the bronzed gears attached 
at several points inside and out, there 
are three crucial aspects of this mod that 



really help to create the steampunk vibe. 
The first is the copper tubing that Fuga 
used to build his cooling loop. This isn't 
the first mod we've seen to use copper, 
but it might be the best fit we've seen to 
date; the copper was a perfect choice for 
this mod. The second is the leather that 
covers the outer panels and a few smaller 
areas inside. 

"I was going to cover the outside of the 
case with a wood veneer but instead went 
with the leather fabric," Fuga says. "I felt 
it blended better with the rust and looked 
a lot cleaner." 

We agree, and that of course brings 
us to the third and possibly the most 
vital component: the rust on the 
case's interior frame, drive cages, 
and fan grilles. As is the case with the 
copper tubing, Steampunk'd TJ11 isn't 
the first mod we've seen that uses this 





Multioption reservoir 
EK waterblocks, 10 Cooler 



Master Turbine Master 180mm 
fans, and two SilverStone API 81 fans. 
Fuga says he has already started 
working on his next mod but had to put 
it on hold for a while because he's in the 
process of moving. 

Shane, you have our condolences, 
because moving is the worst. Also, please 
set up your workbench first in the new 
place so you can get back to modding 
right away. ■ 



Other components include 16GB 
of Corsair Dominator DDR3-1600 
memory, a pair of EVGA GeForce 
GTX 560 Ti video cards, a 1,200W 
SilverStone Strider power supply, two 
128GB Crucial M4 SSDs, and a 320GB 
Western Digital Caviar Blue hard 
drive. The rig's cooling system consists 
of a trio of XSPC radiators, an EK 250 



Have a computer mod 
that will bring tears to 
our eyes? Email photos 
and a description to 
madreadermod@cpumag 
.com . If we include your 
system in our "Mad Reader 
Mod" section, we'll send 
you $1 ,500 and a one-year 
subscription to CPU. 




Free premium TV 
is finally here! 



M TVmedia Player- 

Better Premium TV 



With today's technology, there is no 
need to pay for expensive TV service. 
In fact, there is a free, web-based TV 
service that is revolutionizing the way 
people watch TV. It allows you to 
watch over 200,000 live TV channels, 
free HD movies and on-demand 
shows, legally. You can even connect 
it to your regular TV or use it on other 
devices; including computers, mobile 
phones, gaming consoles and tablets. 

Unlike Cable or Satellite TV, what 
people seem to love the most about 
this free service - in particular - is the 
enormous premium content variety 
and portability it offers. It is great for 
the home, on the go and for long 
travels; since it works from anywhere 
in the world. 



In addition to live TV, you also get 
optional access to on-demand content 
from well-known, web-based providers; 
which include Hulu®, Netflix®, 
Blockbuster®, YouTube* - all in a single 
platform. 

The service uses your Internet connec- 
tion - instead of an "antenna" or 
"satellite dish" - to connect you to the 
hundreds of thousands of live and on- 
demand content. The service is 
absolutely free. All you really need is the 
software/app (which runs on all the 
aforesaid devices.) 

For more info, channel list, or to obtain 
your own copy {for only $24.99; one-time 
purchase), vi5it: |iTVmediaPlayer.com| 
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Check out how your new Intel* Core™ 
Unlocked Processor can win you 
FREE winter gear! 

INTELGAMINGPR0M0.COM 

Limited time offer. Don't wait! 

NO PURCHASE NECESSARY. Ends 3/3 1 /1 3, subject to full official rules available at www.intelgamingpromd.com. Open to legal residents of the 50 US, DC and Canada (excluding residents of Quebec), who are at least 1 3 years 
of age or age of majority in province/territory of residence at time of entry. If you are considered a minor in the state/province/territory/country in which you reside you must have your parent or legal guardian's permission 
prior to entering. Void where prohibited. 

2012 Intel 8 , All rights reserved. Intel and the Intel logo, Intel Core, and Core Inside are trademarks of Intel Corporation in the U.S. and other countries. 
All brands, products and companies are trademarks or registered trademarks of their respective companies. 
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This Way To The Chop Shop 




Every month, CPU's "Mad Reader 
Mod" showcases an unbelievable, 
jaw-dropping custom mod that redefines 
what we thought was possible with the 
right tools in the hands of an inspired, 
creative, and determined modder. These 
are the systems that turn heads and win 
prizes at LAN parties, and the modders 
behind them are the rock stars of the PC 
enthusiast scene. Many of these modders 
are commissioned to create custom mods 
for the biggest companies in the business, 
but a lot of them got their start with little 
more than an idea and a clunker case in 
need of a visual refresh. 

What if you're just beginning your 
modding career? "Mad Reader Mod" 
shows you the end result, but if you've 
ever followed a worklog online you 
know the insane amount of work that 
goes into these stunning creations. Sure, 
worklogs help explain much of the 
magic behind the mods, but wouldn't 
it be great to have a sit-down chat 
with the sages of modding, who have 
collectively amassed thousands upon 
thousands of hours of experience? 

"Modding Masters" provides you with 
up-close and personal access to the pillars 
of the modding community. We've called 
on previous "Mad Reader Mod" winners 
as well as modders who have taken first- 
place honors at our LAN party case mod 
contests to provide their expert opinion 
on all things mod. It's the closest you're 
going to get to these rotary tool ninjas 
and paint booth Picassos short of online 
videoconferencing or criminal trespass. 
Listen to their wisdom, learn from their 



mistakes, and follow their advice, and 
perhaps the coveted "Mad Reader Mod" 
spread will one day belong to you. 

This month, we're getting our hands 
even dirtier. We'll be discussing physical 
modifications — cutting, drilling, and 
grinding — with our panel of experts. Vic 
"XcaliburFX" McGuire, Craig "Tech 
Daddy" Tate, and Brian "Boddaker" 
Carter sat down with us and offered up 
a gold mine of insider information. All 
three of these modders basically have a 
mad scientist's lab's worth of tools, and it's 
clear that they know how to use them. We 
know you're itching to start cutting, but 
take some time to check out their advice 
before you go and hack off something 
you'll regret. 

Safety (Is Obviously) First 

Drawing up a plan for you mod? 
About as safe as can be. Taking your case 



apart and sanding it down? 
Unless you're planning on 
sweeping up the debris and making a 
smoothie out of it, also a fairly low-risk 
endeavor. Attacking a case panel with a 
scroll saw? You had better proceed with 
caution now, and with the right safety 
gear properly equipped. 

"Bare skin and power tools are not a 
good equation," Tate says. "Skin loses 
every time." 

Eye protection and gloves are at the top 
of the list of mandatory safety equipment. 
All of our Masters are believers in wearing 
eye protection before stepping into the 
shop. Tate recommends full goggles, 
citing experience with metal shavings 
shooting up underneath protective glasses. 
"You only have one set of eyes," Tate says. 
"Protect them at all costs." 

McGuire uses gloves when handling 
metal panels that aren't yet deburred, 




< Four out of five 
modders and dentists 
agree: A flexible shaft 
attachment for your 
rotary tool is perfect 
for all those hard-to- 
reach places. 
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For his Call of 
Duty mod, Vic 
"XcaliburFX" 
McGuire made 
extensive physical 
modifications, 
including mirroring 
and flipping the 
case's I/O and 
expansion slot area. 



and Tate recommends a good pair of 
mechanic's gloves. "You want to protect 
yourself from that errant edge or impact 
from a piece of material," Tate says, "and a 
good set of gloves will be the difference in 
losing a little time to go buy another pair 
of gloves (when they become damaged 
saving your fingers) and losing lots of 
time recovering from an injury." 

McGuire also uses a dust mask when 
he uses his Dremel to make cuts to metal. 
"Really nasty dust can get into your nose, 
and thus, your lungs when cutting with 
a Dremel cut-off wheel," he says. Carter 
agrees and reminds modders to also use 
a respirator for sanding and painting. 
McGuire also keeps a small fire extinguisher 
on hand in case of an emergency. 



Tate uses ear protection when he mods, 
too. A good pair of earplugs will be less 
cumbersome; we recommend a pair that 
fits snugly and comfortably. If you want 
to go all out and eradicate all workshop 
noise, grab a set of over-the-ear earmuffs. 

Power tools require an electrical source, 
obviously, so it makes sense to consider 
proper electrical outlets as a sort of safety 
equipment. Carter reminds modders 
to only use GFCI (ground fault circuit 
interrupter) outlets, which help prevent 
shorts and electrical fires. 

Don't Use The Force, Luke 

McGuire and Tate agree that putting 
extra muscle into your power tool use 
is a recipe for disaster. Power tools 



and their blades and bits are designed 
to do all the work; you're just there to 
pilot them. Any number of problems 
can arise if you try to force a tool. For 
instance, McGuire says that forcing a 
Dremel runs the risk of breaking the 
tool (cut-off wheels and saw blades) 
and/or injuring yourself. Forcing a drill 
through metal can break the drill bit and 
bend the metal you're drilling. Although 
McGuire takes care when using his drill, 
he suggests placing a 2x6 under what he's 
drilling to keep it from bending. 

"I went through more discs and jig- 
saw blades by forcing the cuts rather 
than just letting the machine do the 
work," Tate says. 

A related problem, common among 
rookie modders, is using the wrong 
tool for the job. "Sometimes, with the 
beginning modder, they find a tool that 
can 'kind of do the job, and they force 
it," Tate says. "The quality of the cut or 
alteration suffers drastically when you 
don't use the right tool for the job. You 
force a tool to do something it is not 
really designed to do, and at best you 
only mess up a cut. At worst, you could 
seriously injure yourself." 

Acquiring XP 

Ideally, you'll have a general idea of 
how to use the tools necessary for case 
modding. Tate and Carter say that 
getting formal training is a good option, 
and McGuire recommends a basic 
understanding of the power tools you'll 
be using before you actually dig in. That 
said, all agree that the Internet is loaded 
with modding sites and forums to offer 
guidance and advice on the proper tools 
and techniques for a particular cut. 

"Modding websites and forums carry a 
wealth of valuable information . . . when 
you want to know what type of bit or 
cutting tool you should use with a give 
type of metal," McGuire says. "You can 
also pick up many tricks and tips on how 
to go about using tools for making certain 
cuts, etc." 

If you're short on experience, Tate 
recommends trying to find consensus 
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among the websites you visit. He advises 
beginning modders to note where 
websites and forum commenters agree on 
pointers and techniques and to consider 
those good modding habits. And when 
you're in doubt, ask. 

"Forums are usually very helpful," he 
says, "and everyone wants to see everyone 
else succeed." 

Tate also recommends expanding 
your forum search beyond those that 
are only dedicated to case modding 
as circumstances dictate. For example, 
a forum for custom car enthusiasts 



could give you the best advice for 
working with fiberglass. "Don't put on 
blinders for places where you can gain 
applicable knowledge." 

For his current project, Carter was able 
to use online resources to learn a new 
skill. "I needed to weld some aluminum 
parts, but didn't have the means or the 
knowledge to do it myself. Not wanting 
to outsource, I did some research 
online and discovered an inexpensive 
DIY solution using AlumiWeld rods. I 
watched numerous videos on the subject 
and decided to go for it. After a few tries, 



I got pretty decent at it, and ended up 
with a successful weld. I saved money and 
gained the knowledge and satisfaction of 
having done it on my own." 

Tool Tips 

Our Masters detailed some of their 
own favorite modding tools, both 
common and uncommon, in the "What's 
In Your Toolbox" sidebar, but they also 
offered their thoughts on building your 
own toolbox. 

"I suppose it really depends on your 
budget and what you have on hand," 



WHAT'S IN YOUR TOOLBOX? 



Every modder will have a slightly different set of modding weapons in 
their arsenal, and our Masters are no exception. We asked our trio of pro 
modders which tools they can't live without. 

Craig "Tech Daddy" Tate 

• Jigsaw. Universal, large-area cutting tool. With proper practice, it will 
make consistent, seamless, straight and curved cuts. 

• Rotary Tool. It's a sander, a grinder, a cut off, an engraver, and more, 
all in one. No modder should be without one. 

• Hand drill. Handy for case disassembly (rivet removal) and making 
miscellaneous holes for mounting equipment. 

• Drill press. When precision is more important than convenience, a drill 
press is invaluable. Get a variable-speed model, as different materials 
require different speeds. 

• Belt sander. Great to have around for material removal and truing up 
edges. Having one with a disc on the side has been a lifesaver. 

• Air compressor. For airbrushing, running pneumatic tools, or cleaning 
away dust and debris, extra air around the workshop is a huge help. 

• Sheet metal nibbler. I have one that mounts to my drill. I can then 
quickly feed sheet aluminum with a drawn pattern on it, and cut it, 
curves and all. 

• Acrylic sheet seem heater. I have a bench-top model that will heat a 
straight line across the material laid across it. It's invaluable for making 
those tight precise bends in material where the heat gun is just too 
wide. Let the acrylic heat properly. Different types and thicknesses 
require different amounts of time. 

• Sheet metal bending brake. Use this for building basic sheet metal 
boxes or structures where you need precise straight-line bends. 

Vic "XcaliburFX" McGuire 

• Multi-speed Dremel with flexible shaft attachment. It's the No.1 
must-have have tool for me. The flexible shaft attachment, with its 
pencil-like end, will aid you tremendously in making intricate cuts, as 
well as circular cuts, in whatever you are cutting. 



• An air-operated cut-off tool and/or a RotoZip. Both of these are 
great for making longer cuts in metal. 

• Scroll saw. Great for cutting acrylic and plastic. It can even make 
intricate metal panel cuts. 

• Table-top belt sander. For shaping, smoothing, and deburring acrylic 
and plastic. I've found it will even work on metal edges and corners. 

• Electric palm sander. I use this for various sanding situations, from 
finish prep to shaping. 

• 4 1 /2-inch grinder. Trust me, this will come in handy. 

• Bullet-point drill bits. They start holes quickly and easily, and they 
work very well with case materials. 

• Hole saws. A decent set works great for fan holes. 

• A good spring-loaded center punch. Before starting to drill a hole, 
the spring will launch the punch into the metal without having to use a 
hammer, which might cause you to accidently distort the surrounding area. 

• Other must-haves. A good electric screwdriver, a drill, various shaping 
files, and a pop rivet gun. 

Brian "Boddaker" Carter 

• There are tools that are definitely essential to modding. It is nearly 
impossible to mod a case without a drill, rotary cutting tool, jigsaw, ruler, 
and masking tape. These things make life a lot easier for a case modder, 
pure and simple, and the project will go a lot faster using them. 

• Pop rivets are used in pretty much every case made out there. Every 
modder should have a pop rivet gun so they can reassemble their 
cases once they've taken them apart. They are quick and easy to use 
and come in varying lengths and sizes. 

• I also have a set of drafting tools I use quite a bit when drawing out 
plans or marking areas to cut. Things like circle templates, protractors, 
compasses, and my favorite, the flexible curve, speed up the process 
and help increase the precision in your work. The flexible curve 
conforms to a bend or shape, making it great for scribing complex 
curves or checking for symmetry between two sides, and it retains that 
shape until you change it. 
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Sometimes, you'll use your tools to remove parts of your case; other times, you'll use them to build and attach additions. 



McGuire says. "Not all of us have the 
most expensive tools money can buy, but 
as time goes on and you continue to mod, 
quality tools just seem to have a way of 
working themselves into your life, albeit 
slowly sometimes." McGuire mentions 
that some of tools and accessories he's not 
afraid to pay a higher price for include 
bullet-point drill bits, fiber-reinforced 
cut-off wheels, a DeWALT DW920K 
electric screwdriver, and a Dremel 
multispeed rotary tool. 



"My rule on a new tool is 'Buy the 
first one cheap, and see how much you 
use it,"' Tate says. "If it turns into an 
invaluable tool, you will know better 
how you use the tool and what potential 
attachments, speeds, power, etc. you will 
want to invest in." 

Carter recently took the middle ground 
when he had to replace his trusty jigsaw. 
"After doing research on available models, 
I found that a decent midrange jigsaw 
works just fine for what I do," he says. 



All of our Modding Masters were also 
eager to share specific techniques that 
have served them well in the past. Tate 
advocates mastering the jigsaw (and using 
the proper blade tip for the material 
you're cutting). "Practice on other similar 
scraps before plunging headlong into a 
brand new piece of steel, aluminum, or 
acrylic," he says. "This will save you time, 
as you will have confidence in yourself 
using the tool. You won't waste time 
either repairing a mistake or spending 



th wood, the old saying is 
measure twice and cut once 



- MCGUIRE 
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TALES FROM THE TRENCHES: 



MODDING IN THE MASTERS' OWN WORDS 



BOSS was my first mod that incorporated sheet metal bending, embedded LED lighting, spray 
foam, and fiberglass. I was naive as to application technique and did not do my research 
or reading, so I wasted several days of time undoing mistakes in application, as well as 
compromising on build decisions because I had to spend time on repairs and alterations as a 
result of incorrect use of and application of products. 

If you have the time, learn on something else that is not critical. Deuce was my first watercooled 
rig, and I built it dual-loop, which added a significant amount of complexity to the install. Made 
for some pretty cramped quarters in the case. Make darn sure the design in your head will fit into 
the case you have decided on! 

-Craig "Tech Daddy" Tate 




entirely too long on a modification 
because you are unsure." 

"With wood, the old saying is 'measure 
twice and cut once,'" McGuire says, 
"however, with a case mod, you may want 
to measure three times before making 
the cut, especially when it may affect the 
structural integrity of the chassis." 

McGuire's caution is evident in the 
way he makes his cuts. He masks off the 
areas he won't be cutting and then marks 
his cut line between 1/16 and 1/8 of an 
inch inside of the actual cut. This gives 
him a margin of error in the event of a 
slight slip; if he makes a flawless cut, he'll 
go back and remove any excess metal. 
Similarly, if McGuire has a large area to 
cut, he'll cut out several small areas rather 
than making a single decisive cut. 

In general, Tate and McGuire stress 
that slow and steady do indeed win the 
race. "Research the hardness of the metals 
you are working with and research your 
drill bit manufacturers' recommendations 
for the proper speed," Tate says. "You can 
burn up drill bits and/or motors by trying 
to go too fast (RPM) or by applying too 
much pressure." 

McGuire recommends slowing down 
as well. For starters, you'll wear out 
your bits, blades, and discs more 
quickly, or break them outright if 
you're not careful. McGuire works 
through aluminum more slowly than 
steel. "Sometimes, [cutting aluminum] 
will gum up your cutting wheel or 
blade, which can cause it to jump and 
possibly ruin the surrounding metal." 

Go slow on plastic and acrylic, too. 
With these materials, cutting at very 
high RPMs can cause a long list of 
undesirable problems. High speeds equal 
high temperatures — high enough to melt 
plastic and fuse itself back together. It can 
also create clumps or burs that require 
additional filling. Unnecessarily high 
speeds can also produce unwanted chips 
in plastic/ acrylic. 

"I use different tools depending upon 
the material," Carter says, "like special drill 
bits for acrylic, or different jigsaw blades 
for wood, plastic, and metal. I also employ 
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TALES FROM THE TRENCHES: ^ 



MODDING IN THE MASTERS' OWN WORDS 



The Call of Duty mod I did had a few tricky details to it that most probably 
don't know about if they have not seen the worklog. For instance, the 
case had actually been airbrushed prior to my modding it. I cut out most 
of the front fan area to make room for a larger 1 20mm intake fan and 
steel mesh for more open airflow. I also did the same to the rear of the 
case, in which I mirrored the I/O and expansion slot design upside down 
and added a complete steel mesh rear panel with another 120mm fan 
for exhaust. I also added top and bottom blow holes in the case for intake 
and exhaust. That was the easy part, actually. 

When I got to the side panel area where I wanted to add a window, 
things became a bit tricky. The side panel had already been airbrushed 
with a very detailed soldier holding an even more detailed Colt 1 91 1 .45 
handgun from the Call of Duty FPS. The panel also had mesh fan areas 
that just had to be done away with. So, I came up with an idea for a dog 
tag-shaped window. 

You may wonder why that was so tricky: Well, with it already airbrushed, 
I was very much at risk of getting the metal too hot and causing the 
paint to bubble. Secondly, I had to cut out around the fingers of the hand 



and the pistol, which required quite a few intricate curves and angles to 
be cut in a short area. I taped off the area and cut about 1/8 inch to the 
inside of where I wanted to cut. I cut this window opening very slowly, 
and when I got to the detailed area, I cut small pieces at a time until I 
was right next to the edge of where my cuts needed to be. I then used 
files and sanding hubs on my Dremel to smooth the edges of the window. 

After the smoothing was finished and I was completely satisfied, I sealed 
blackened the edges with a black paint marker and then sealed the 
edges with clear acrylic enamel. I added the Plexiglas and an aluminum 
ring from an old dead HDD for the dog tag chain hole. Yes, it took quite 
a while to do this, but the end results were excellent. And yes, I even cut 
the grenade protruding from the front of the drive bay door in half with a 
Dremel. You just have to have a multispeed rotary tool in modding. 

The case, although themed after the Call of Duty games, is somewhat of 
a small tribute to my son (who had been sent to Afghanistan) and many 
other soldiers who are serving their country daily. 

-Vic "XcaliburFX" McGuire 
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different fastening methods depending 
on the material. For aluminum, I would 
use sheet metal screws or pop rivets, for 
example. And for acrylic, I'll use metal 
screws or a strong glue if the pieces don't 
have to come apart." 

Tate also treats acrylic differently than 
metal. He says that scraping acrylic is 
preferred to drilling through it. "Typical 
drill bits are designed to cut and pull the 



drill bit through the material. Acrylic bits 
are designed to scrape. Typically, I will 
use spade-style bits for my acrylic holes, 
unless I am drilling super-small holes. 
Then, if needed, I will alter the head of 
the bit to make it scrape instead of cut." 

Prepare For The Aftermath 

Obviously, you want to have a plan 
in place before you take blade to metal, 



but it's one thing to mock up your mod 
on paper; once you actually have your 
case in front of you, it's a good idea to 
consider how your cuts will physically 
affect your case. 

McGuire says that the structural integ- 
rity of a case is his most important 
consideration before beginning any 
mod. Similarly, he also double-checks 
that nothing he removes from a case will 
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A variety of materials requires a variety of cutting tools. Don't try to cheat by using the same cutting 
blades and drill bits on different materials. Even similar materials, such as steel and aluminum, 
often require their own treatment. Don't cut corners when you're cutting corners. 



prevent him from fully reassembling the 
case once he's finished with his mod, 
and "fully reassembling" includes drive 
bays, plastic fascias, and anything else he 
considers essential to a given case. He takes 
cooling into account, as well, making sure 
his mods don't impede airflow and/or 
coolant tubing routing. Finally, McGuire 
also takes into account his modded 
system's final destination. Your mod should 
be compatible with your desk, or wherever 
you choose to display it. 

Like McGuire, Carter places a lot of 
importance on component placement 
and reassembly. "You have to make 
sure everything will fit come assembly 
time," he says. "Even after I model the 
whole case in SketchUp and place all the 



components virtually, I still try to test-fit 
all the real parts as soon as possible, in 
case I missed some detail in 3D." Carter 
agrees that cable and tube routing are 
crucial factors to keep in mind before you 
start cutting. 

Tate takes time to note the orientation 
of his case panels before he starts 
modding. "There's nothing worse than 
making a beautiful window ... on the 
wrong panel," he says. 

A Cut Above 

Unlike drawing up a plan for your 
mod, disassembling your case, or 
sanding the panels, we've moved on 
to prime time this month. You'll be 
making serious mods to your case, 



and undoing a mistake is not as easy 
as pressing CTRL-Z. Make sure that 
you heed our Modding Masters' advice 
of letting your tools do the work, 
picking the proper blades and bits 
for the materials you're working, and 
meticulously researching any type of 
technique that you don't have a lot of 
experience with. Keep these things in 
mind, and your mod will have the kind 
of finished, professional look that will 
land you a spot in Mad Reader Mod. 

Next month, it's a new topic with new 
Masters. Steel, aluminum, and acrylic 
will all be back for an encore, and they're 
bringing some friends. Come back next 
month for even more tips and tricks on 
bending these materials to your will. I 
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TALES FROM THE TRENCHES: 



MODDING IN THE MASTERS' OWN WORDS 



The Battlefield 3-themed case I built for Raptr.com last year features 
numerous physical modifications, from the external roll cage (made from 
1/2-inch acrylic rod) to the motorized spinning minigun in front, to the first aid 
kit on the side with an integrated beverage cooler. When conceptualizing for 
this mod, I didn't want to do the typical war-themed mod. I wanted to create 



something utilitarian that looks like it could be used by a soldier in battle, 
both for protection and for survival. Of course, it being a gaming rig, it had to 
be utilitarian for the gamer, hence the integrated beverage cooler. 

-Brian "Boddaker" Carter 
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Draining & Refilling Liquid Coolant 




Even among enthusiasts, setting up and 
maintaining a liquid-cooling system 
has a reputation for being laborious, 
difficult, and even risky. Like every other 
cooling technology available, however, 
you will suffer if you invest in low-grade 
equipment or fudge the install. The only 
difference in a liquid-cooling system is 
that it takes just one faulty part or a single 
less-than-perfect seal to shower your 
motherboard, processor, graphics card, 
and memory with (likely) conductive 
liquid coolant. As computing disasters go, 
this one is Chernobyl-scale. Thankfully, as 
long as you can follow instructions, test 
your seals beforehand, and perform some 



simple maintenance tasks, your liquid- 
cooling system will keep your processor 
(and other components, potentially) 
running smoothly for as long as you 
own your system. In this article we'll be 
covering how to safely and effectively 
drain and refill the liquid coolant from 
your cooling system. 

Cooling System Particulars 

There are numerous liquid-cooling 
systems available, and the best practices 
for maintaining yours is detailed in 
the owner's manual. If you haven't 
already, dig it out or download it from 
the manufacturer's website and give it 



a thorough reread. It'll cover many of 
the fundamentals specific to your liquid- 
cooling system. For instance, the core of 
our liquid-cooling system is an integrated 
reservoir and pump unit mounted 
in a 5.25-inch bay on the front panel. 
According to the owner's manual for our 
unit, third-party coolants and coolant 
additives can void the warranty. The 
manufacturer of our system recommends 
we use its coolants to prevent corrosion 
and biological growth. 

Our manual also carries warnings 
about mixing metals, advising users to 
avoid using aluminum with unplated 
copper or unplated brass barbs, radiators, 
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fittings, and other components. The 
resulting galvanic corrosion can reduce 
the cooling efficiency of the system, 
degrade the parts, and compromise the 
watertight seal of the system. The manual 
further advises against mixing silver and 
nickel components. Many enthusiasts 
have championed adding a sliver of silver 
or a copper sulphate additive to the 
reservoir to act as an antialgae treatment. 
However, according to at least one cooling 
manufacturer, these steps can actually 
corrode the nickel plating on some 
waterblocks, exposing bare copper or 
another underlying material that was not 
designed to be in contact with the coolant. 



In short, there is no one right way to 
maintain every liquid-cooling system; 
this article should only supplement your 
owner's manual. When instructions differ, 
default to your manual. 

Choice Coolants 

Most liquid-cooling system manu- 
facturers offer advice on the best coolant 
to use in your system. In lieu of specific 
instruction, however, there are a number of 
options that will serve you well. 

Distilled or deionized water is a good 
choice due to the fact that they have 
been stripped of dissolved minerals, 
which can become deposits within the 



waterblocks and radiators or act as food 
for microorganisms. But without an 
additive, distilled and deionized water 
can leech ions from the metal parts of 
your liquid-cooling system, particularly 
aluminum parts. Over time, this can 
cause corrosion and generate tiny leaks 
in your radiator. 

To avoid this situation, use an additive 
designed specifically for liquid-cooling 
systems. Often, the additives are rated 
safe to use in a variety of mixed-metal 
systems, so make sure the additive you 
select can prevent galvanic corrosion to 
your liquid-cooling system components. 
Water is a pretty good way to cool 




We drained the old coolant 
into a large bowl. 



We disconnected the hose 
clamps by inserting a 
flathead screwdriver into 
the gap and twisting to 
separate the teeth. 
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With wads of paper towel in place, we're ready to pull the pipes out the back of the case. 



your stuff, but the cooling capacity of 
it decreases as you add concentrated 
coolant, so make sure you follow the 
instructions for the correct additive 
to water ratio. Distilled water is much 
easier to come by (check your local 
grocer) than deionized water, and there 
are no real-world benefits to recommend 
the latter over the former. 

If you don't want the fuss of mixing 
additives to distilled water, then you 
can always purchase premixed coolant. 
Although you might be tempted to use an 
automotive-grade coolant, resist the urge. 
Those coolants are designed to be used 
in a very different environment, and they 
may prove to be corrosive to your liquid- 
cooling components. 

Rinse & Repeat 

Despite the stigma, liquid- 
cooling systems don't require frequent 
maintenance. Most of the time, you 
can periodically add liquid coolant or 



Keep an eye on your 
reservoir and add 
enough liquid to 
eliminate duddles and 
keep it within the 
recommended range 
tor your system, 
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additive-treated distilled 
water to the loop using 
your fill valve. Keep an eye 
on your reservoir and add 
enough liquid to eliminate 
bubbles and keep it within the 
recommended range for your 
system. As long as your fill 
valve can be accessed well away 
from your components, you 
should need to do little more 
than shut the system down and 
unplug it before making the 
fill. If necessary, use a funnel 
and always add liquid very 
slowly. If your system needs 
to be running to add liquid, 
consult your manual for how 
best to do this; you may need 
to remove the whole liquid- 
cooling setup from the system 
to safely fill it. 

There are a couple scenarios 
that would force a complete 
flush and refill. If your coolant 
becomes cloudy or discolored, 
or you notice particulate 
in the liquid, then you know 
it's time to flush it. Keep an 
eye on your liquid-cooled 
component temperatures as 
well; a recent uptick may be 
due to a breakdown in the 
coolant properties of your 
liquid. Whenever you do a 
hardware refresh, take the 
opportunity to evaluate your 
liquid-cooling setup. 

Our system has been 
performing optimally for 
just short of two years. We 
wouldn't hesitate to let it 
go longer, but we recently 
purchased a new case that 
will accommodate an internal 
240mm radiator on the top 
panel. (Our current rig only 
supports a 240mm radiator 
externally.) We're using the 
transition to a new case as our 
excuse to flush and refill our 
liquid-cooling system. 




Our newly mixed UV coolant clashes nicely 
with our new UV-reactive pipes. 



Block By Block 

The first step is to shut 
down and unplug the sys- 
tem. Because the radiator is 
mounted on the rear panel 
of our case, we can't easily re- 
move the whole liquid-cooling 
system before draining it. If 
your setup allows, remove 
the entire liquid-cooling 
loop. Start by unmounting 
the CPU and chipset block 
(if applicable). If you have 
a graphics card or two in 
the loop, try to drain off as 
much coolant before removal, 
then unscrew the expansion 
bracket screws while being 
careful to support it/them to 
prevent damage to the compo- 
nents. Multiple liquid-cooled 
graphics cards typically use 
very short pieces of tubing 
between the cards, so make 
sure the blocks are drained 
completely before removing 
the tubing. 

Because our radiator 
is external, we started by 
removing it from the rear 
panel and pulling out as 
much excess tubing as we 
could safely manage to put 
some distance between the 
case and the radiator. If you're 
mounting a radiator to the 
exterior of your case, make 
sure you leave some slack in 
the line to allow this. Prior 
to emptying the radiator, 
you may also want to wrap 
a towel around the back side 
of the case to avoid splashing 
coolant on your components. 
To perform the next step, we 
recommend you use a large 
shallow bucket or bowl that 
you can use to drain the liquid 
into. Next, we disconnected 
the hose clamps and eased off 
one of the tubes. If your tubes 
don't come off easily, use a pair 
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of heavy-duty shears to cut as close to 
the barb as you can. Although we don't 
recommend it, depending on how the 
tubing has fared, you may be able to reuse 
it. You'll need to cut off the sections of 
tubing that fit over the barbs, however, so 
this will only work if you have plenty of 
slack in your loop. 

We drained as much of the coolant as 
we could, disconnected the second tube 
from the radiator, and then drained the 
coolant from inside the CPU waterblock. 
When the tubes that were connected 
to the radiator were sufficiently clear of 



coolant, we stuffed some rolled paper 
towels into the ends and backed them 
through the ports on the rear panel, 
making sure no excess coolant rushed to 
our paper towel stoppers. With that done, 
we could safely remove the rest of the 
loop from our system. Because we have a 
5.25-inch bay-mounted integrated pump 
and reservoir, we had to push the whole 
loop through the optical drive bay of the 
front panel. 

Take a moment to wipe the thermal 
paste off the CPU waterblock and do the 
same for the chipset block as necessary. 



Also, remove any graphics cards from 
their waterblocks and wipe the thermal 
paste off the block surface. Set the 
graphics card(s) well away from your 
liquid-cooling system. 

Get Your Hands Wet 

The next step involves clearing 
coolant from the loop. If possible, set 
as much of the liquid-cooling system 
into the bucket, making sure to cover 
electronic components with a dry towel. 
One by one, separate the tubing from 
the components and empty them out. 
It's a good idea to start with the reservoir 
and open the fill port, making sure to 
hold the reservoir over the bucket. If you 
don't have a reservoir, just a fill port on 
a T-line, then open it and hold it over 
the bucket. Lift the radiator higher than 
the reservoir/fill port so gravity draws the 
liquid out and into the bucket. Drain as 
much liquid as possible, remove the rest 
of the hose clamps (if applicable) and 
disconnect the tubing from the barbs of 
each component. If the tubing still looks 
clear and appears in good shape, keep 
track of where each length went. If the 
tubing has become cloudy, feels stiff, or 
shows other signs of wear, dispose of it. 

When the coolant is completely 
drained from your system, put it into 
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We left enough slack in the tubing to allow us some maneuvering room for future maintenance. 



a clean plastic jug that you can seal 
tightly and label it appropriately. We 
called around and found a local auto 
parts store that would properly dispose 
of the coolant free of charge. Do not 
pour the coolant down the drain and 
avoid hanging on to it needlessly; it can 
be very toxic if consumed by people and 
pets alike. 

Depending on the state of your 
liquid-cooling components, rinsing 
them off in the sink may be all you need 
to do to get them clean. If there is any 
coolant left after your initial rinse, you 
may need to flush them with hot water. 
To do this effectively, we recommend 
using a funnel. If your water blocks 
support it, remove the barbs to get the 
threads clean, but be careful to leave the 
rubber gaskets in place on the barbs. 
You may also be able to disassemble 
the blocks themselves; do this to get at 
excess buildup. 




Don't forget to thread the compression nut before connecting your pipe. 
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If a hot water rinse doesn't do the 
trick, graduate to a 50:50 vinegar: water 
mixture and flush the parts. When you're 
finished rinsing them out, do another 
thorough rinse using distilled water. This 
will flush out minerals and any leftover 
ionized tap water that might compromise 
your liquid-cooling setup. This is where 
having colored coolant really pays off; 
we knew when the radiator, pump, and 
reservoir were flushed of old coolant once 
the discharge turned clear. Now is also 
a good time to unscrew the barbs, clean 
the threads if necessary, and then reinstall 
them. Finger-tighten the barbs and only 
use a wrench to give each one an extra 
quarter of a turn, at most. As long as your 
gaskets stay put and retain their shape, 
you should be good. 

The Reassembly 

Once the components dried off, 
(we're impatient, so we helped with a 
hair dryer) we reassembled them inside 
our case. Because we still planned to 
leak-test the system outside of the case, 
we only needed to reinstall the liquid- 
cooling parts enough to accurately 
measure and cut the tubing. We 
used a couple of screws to install the 
radiator and then installed the pump 
and reservoir in the front-panel. Make 
sure you arrange your liquid-cooling 
parts as you plan to have them once the 




With the PSU in place, we're ready to begin filling. 



system is up and running. Keep in mind 
the positions of the graphics card(s) 
and other components to make sure the 
pipes run clear of them. 

With everything in position, we 
started by cutting the length of pipe 
that will carry warm liquid from the 




Our liquid-cooling kit came 
with this insulated wire for 
jumping our PSU. 



pump and reservoir to the radiator; this 
will be our longest length of pipe. Next, 
we installed it, making sure to slip a 
clamp on the reservoir end and the 
compression nut on the pump/reservoir 
unit end. If you have difficulty fitting 
the pipe over the barbs, soak the end in 
boiling water to soften it. 

The next length will span the short 
distance between the radiator and the 
CPU block. This length of pipe involves 
going from the vertically oriented radiator 
barb to a horizontally oriented barb on 
the CPU waterblock. To prevent kinking, 
we turned this into a loop that angles 
toward the side panel. Next, we measured 
between the CPU block output and 
the pump/reservoir unit's intake, cut a 
length of tube to match, and installed 
it. We made sure there was plenty of 
slack in the tubing to allow us to slide 
the bay-mounted reservoir out enough to 
access the fill port. Next, finger-tighten 
any compression nuts and position and 
tighten clamps as necessary. 
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The Dry Run 

Because we were using the transition 
to a new case as our excuse to refit our 
cooling system, we were able to install 
and test the loop without risking the 
fate of the rest of our hardware. We 
recommend you leak-test your cooling 
loop outside the case to avoid frying your 
components. To get the power supply 
to fire up our liquid-cooling system, we 
used a piece of insulated wire to connect 
the green wire to one of the neighboring 
black wires on the 24-pin ATX connector. 
This lets the power supply think it's 
connected to a motherboard. 

To cycle coolant through the system, 
we slowly filled the reservoir, switched the 
power supply on to flush coolant into the 
pipes, CPU block, and radiator, and then 
shut it off. Most pumps used in liquid- 
cooling systems can be damaged if forced 
to run without liquid flowing through 
them, so as soon as the pump starts 
sucking air, shut the power supply off and 
add more coolant. Repeat this process 
until the reservoir is at the recommended 




This handy squeeze bottle made 
for a fuss-free filling. 



fill level. If there are bubbles in the 
system, let the system run and open the 
fill port to allow the excess air to travel 
back to the reservoir. 

After a few hours, dab a dry paper 
towel around the fittings and examine 
the radiator and reservoir closely for 
leaks. Pick up the blocks and make sure 
that they can withstand some minor 
jostling without dripping or leaking. 
When you're satisfied that the system 
is watertight, turn off the power 
supply and install the system and your 
components, making sure everything is 
mounted securely. 

Stay Cool 

After completing the rebuild, we were 
pleasantly surprised to find that our 
temperatures actually decreased under 
load. Although our old coolant was 
working well after nearly two years, and 
the blocks were fairly pristine, the drop 
in temps reminds us that a periodic flush 
and refill is the best way to keep a liquid- 
cooling system performing at its peak. ■ 
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Sponsors, Sign-ups & Staffing 



Last month, we introduced you to our 
four-part miniseries on planning and 
hosting your own LAN. As it turns out, 
there's a lot more to consider than whether 
the CS:GO tournament falls before or after 
the Dota 2 tournament, isn't there? Once 
your LAN moves out of the basement or the 
garage and into a larger venue, one you'll 
have to pay for, the game changes a little. 
You'd better be ready to play. 

If you're not scared off by the con- 
siderable amount of resources you'll need 
to bring to bear in order to get your 
LAN off the ground, we have a lot more 
ground to cover. This month, we'll detail 
many of the business aspects of hosting 
your own LAN party, including finding 
and securing sponsors, properly setting up 
your LAN party's website, recruiting staff, 
and promoting your LAN. (You don't 
want to be stuck paying for 25 of the seats 
at your 50-seat LAN, do you?) 

You don't need an MBA or an MIS to 
line up sponsors, fund your event, and line 
up workers for your LAN party, but there 
are things you can do to make the process 
as painless as possible. We spoke to a couple 
of seasoned LAN party generals about these 
considerations; let their war stories guide 
you as you prepare for your own battle. 

Meet The Admins 

If you've ever attended a LAN party in 
the Pacific Northwest in the last decade, 
you've certainly heard the name Matt 
Conwell once or several times. Conwell 
is the kingpin of PDXLAN, hailed as 
the West Coast Mecca of LAN parties. 
PDXLAN is a biannual LAN that 
regularly draws over 500 gamers for four 




Prize giveaways are always a favorite among the LAN party faithful, but be sure to temper your 
expectations when your LAN is in its infancy. Giving back to your sponsors (such as posting 
pictures on your LAN party's website of their brands on display) ensures that their relationship 
with you will grow as your LAN does. 



days of gaming. Conwell has also recently 
launched VectorLAN, a LAN party about 
half the size of PDXLAN and limited to 
attendees over 21 years old. It's safe to say 
he knows a thing or two about putting on 
a good show. 

Last month, we introduced you to 
Alex Van Patten, one of the brains behind 
Pennsylvania's FITES (Frag Infinity 
Tournament) LAN party. This month, 
we talked to one of Van Patten's partners 



in crime, Mark Kreafle. To refresh your 
memory, FITES started out as a LAN 
close to the size of what you might be 
planning, about 30 people. Now, FITES 
has grown to accommodate 250 gamers. 
These guys have years of experience under 
their collective belt, too. 

Sponsorship Savvy 

One of the tried-and-true ways of 
making sure your attendees leave your 
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LAN with smiles on their faces is swag — 
lots and lots of swag. But because buying 
all that swag and all those raffle prizes 
yourself will very quickly get prohibitively 
expensive, you'll need sponsors. 

It's time to face a hard truth: When 
your LAN party is starting out, it's 
unlikely that you'll be able to secure 
premium hardware for giveaways at your 
LAN party. "Obviously, with a 25-person 
garage LAN, you can't expect silicon as 
prizes," Conwell says. "Usually, it's going 
to be stickers, T-shirts, posters, and things 
of that nature. 

"The biggest thing to remember is not 
to get too big for your britches. If you're 
only a 25-person LAN party, the return 
on investment isn't as great as it is on a . . 
. 400- or a 600-person LAN. Don't expect 
tons of prizes for a small LAN party." 

Both Conwell and Kreafle agree that 
you must show potential sponsors how 
they can benefit from sponsoring your 
LAN party. If you can demonstrate how 
sponsoring your LAN is a smart move 
for a given company, you'll increase 
both the chance a company is likely to 
sponsor your LAN party and the quality 
of that sponsorship. According to Kreafle, 
you can secure sponsors by "not just 
increasing your LAN size, but showing 
your event's value to them. Show them 
how many you reach, including those that 
can't attend your LAN." 

The good news is that many PC 
component companies have formal 
procedures and online forms in place for 
requesting sponsorships. In many cases, 
companies will even specify a sponsorship 
package that corresponds to a LAN 
party's attendance. It's about as simple 



as it sounds, but when the day of your 
LAN party rolls around, make sure your 
attendees know about your sponsors. 

To a certain extent, you can also pursue 
local sponsorship, but know that you'll be 
after something different than PC parts. 
The most common way a local sponsor 
can hook your LAN up is price breaks 
and food and beverages. (Make sure that 
your venue allows you to bring in third- 
party consumables.) 

"Sometimes it's difficult to explain [to 
a local business] what a LAN party is and 
why they would want to sponsor your 
event," Kreafle says, "but you want to 
impress upon them you are going to send 
business their way." To a local pizza joint, 
your 50 hungry gamers are still 50 hungry 



paying customers; see if you can negotiate 
a price break for any attendee who orders 
a pizza. Kreafle suggests securing a few 
gift cards from local businesses with the 
notion that any of your attendees who get 
a gift card will bring their paying friends 
with them when they redeem the gift 
card. "Gift certificates for local companies 
drives business," Conwell says. 

If you need something to aspire 
to, Conwell says that local sponsors 
now approach him, and some of these 
sponsors have helped define PDXLAN's 
unique culture. "One of our favorite 
local sponsors is Grandma Chonga's 
salsa. That's one relationship that we've 
fostered that has grown into something 
that's really cool. Now we have people 



Both Conwell and Kreafle agree that you 
must show potential sponsors how they 
can benefit from sponsoring your LAN party, 
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that come from out of state . . . who look 
forward to winning salsa, of all things. It's 
fun to see people walk out so excited to 
get salsa." 

Overall, remember that they key to 
securing sponsorships — and maintaining 
good relationships with the sponsors 
you do land — is to understand that 
the relationship has to be mutually 
beneficial to both parties. Nothing will 
kill your sponsorships faster (and build 
a bad reputation among other potential 
sponsors regarding your LAN party) than 
if a sponsor thinks you're merely asking for 
freebies and offering nothing in return. 

"It's just social smarts," Conwell says. 
"It's a give-get relationship." 

Sites, Seats & Fees 

When your LAN party was just you 
and your bros, setting up a time and 
a place and then broadcasting that 
information was hardly a chore at all. 
Once you step up to the big time, you'll 
need a way to convey your LAN party's 
vital information to total strangers. A 
well-constructed website is a must. 



Conwell subscribes to the two-click 
rule: Everything a potential attendee 
should need to know or access should 
be within two clicks of your LAN 
party's home page. The most important 
information — when and where you LAN 
party will be held, how much a seat costs, 
etc. — should be within one click away. 

Kreafle favors a public forum that 
doesn't require registration as another 
way to help potential attendees who are 
looking for more information about your 
LAN party. "I have been to a couple of 
LAN party sites that required you to 
register before you could even see the 
forum," he says. "This is going to drive 
away new visitors who are just looking for 
information but are too shy or afraid to 
ask. They just want to get an idea of what 
your community is all about." 

After you've included your LAN 
party's 411 on the website, it's time to 
give your sponsors some love. Again, 
your sponsors are looking to get as much 
from you as you are from them, and 
including them on your LAN party's 
home page is one way to do that. In the 



happy event that you've secured so many 
sponsors that it would clutter up your 
website, you could set your site up to 
cycle through your sponsors each time 
someone visits your site. Conwell also 
suggests creating a separate web page 
exclusively for your sponsors. 

You should also consider displaying 
seating information on your site. How 
many seats are available at your LAN, and 
what is your seating arrangement? How 
many people have registered for your 
LAN, and how many have paid? 

"I'm looking for a registration counter," 
Conwell says. "If there's not a registration 
counter, then I'm kind of dubious about 
the event. I want to see that people are 
signing up and paying." 

Speaking of paying, what's a fair price 
to set for a seat at your LAN party? 
Conwell and Kreafle agree that setting a 
ticket price with the intention of making 
a profit is a losing proposition, but so is 
setting prices so low that you have to foot 
a large portion of the bill. 

"You don't want to be in the position 
where you're losing money," Conwell says. 




A staffed help 
desk is the first 
line of defense 
against what we 
will lovingly call 
"The Horde." 
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"That's a dangerous place to go. LAN 
organizers that lose money will resent 
their attendees. I don't see how that will 
work out in the long run." 

That said, Kreafle suggests setting a 
price that lets you break even without 
completely selling every single seat at 
your LAN party. "Not every event is 
going to sell out every time," he says. 
"Make a little bit of cushion when 
factoring in your costs." 

Now, what exactly factors into those 
costs? You venue will likely be your 
biggest and most obvious expense, but 
be sure to include table and chair rentals, 
power, and Internet into the equation. 
Include the cost of supplies that won't 
survive until the next LAN party; 
Ethernet cable is a good example. No 
matter how durable you think it is, some 
of it will get thrashed at your LAN party. 

If you're planning a multiday event, 
especially one that requires a hotel stay, 
try to use ticket sales to subsidize the 
cost of your staffs rooms. Your troops are 
already volunteering their time, so footing 
the bill for their lodging goes a long way 
toward saying "thank you." According to 
Conwell, "Nothing says 'I love you' less 
than saying, 'Hey, you have to volunteer 
all your time, and by the way, you have to 
pay for your hotel room, too.' That's not a 
way to keep your staff." 

Conwell also suggests letting the 
market dictate your ticket price, to a 
certain extent. First, if you're charging 
$60 a seat for your 50-person LAN and 
LAN parties in the region of similar size 
are only charging $30, you'll be perceived 
as someone who's seeking to take his 
attendees for a ride rather than simply put 
on a good event. 

Researching what other LAN parties 
in your area charge for admission can 
be instructive, too. If you've factored 
in all the costs of your LAN party and 
have determined that you'll have to 
charge much more than your peer LAN 
parties, you may need to reconsider 
your expenses. Can you find a cheaper 
venue? Can you track down a person 
or organization that will let you borrow 
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Your LAN party's landing page should have all the vital information about 
your event; the rest should be just a click or two away. 
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tables and chairs rather than rent them? 
If your ticket price should be roughly the 
same as similar LAN parties, so should 
your expenses. 

Once you've set up your site and 
established a ticket price, the best-case 
scenario is that you sell out your event 
before the doors open. If you don't, you 
need to have a plan in place to deal for 
attendees who come hoping to buy a seat 
at the door. Sticking to a first-come, first- 
served rule is a good idea, and make sure 
that policy is clearly displayed on your 
LAN party's website. Kreafle says that 
FITES only lets paid attendees register 
for their event. Conwell recommends 
that LAN party hosts take a proactive 
approach to selling your seats. Let people 
know often and early how many seats 
are left for your LAN and that prepaying 
guarantees your admission and seat. 

Muster The Troops 

An event needs an event staff. You 
can probably handle a 10-man LAN 
yourself, but once you go beyond that, 
prepare to enlist some help. Generally 
speaking, two to four staff for every 25 
to 50 attendees seems to be the right 
equation for determining just how much 
help you'll need to pull off your show. 
Understandably, not everyone might be 
on the clock at the same time, but once 
your LAN party approaches two-day 
territory, shifts become an increasingly 
important consideration for your staff. 
People gotta sleep, yo. 

A big concern for any aspiring LAN 
party host with limited experience 
in the "LAN" part of "LAN party" 
is finding a willing and able network 
admin. In the event that you don't 
have a friend with serious LAN skills, 
it might be tempting to seek someone 
with professional IT experience. 
Conwell advises against this. 

"A LAN party network is its own 
unique beast," he says. "A corporate 
network has nothing in common with it. 
LAN parties that try to run their network 
as a corporate environment network will 
fail. There are too many things that a 



corporate network does that will ruin 
gaming on a network." 

This doesn't necessarily preclude 
professional IT types from running your 
LAN, but it's important that you as your 
event's host explain that a LAN party's 



network infrastructure and policies are 
different than a corporate network. (Ed. 
note: We'll discuss the topic of a LAN 
party network in depth next month.) 

When you're assigning roles and shifts 
for your staff, one crucial position you 
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don't want to forget to fill is your help 
desk. Having a dedicated help desk may 
not seem obvious when your LAN is still 
small, but once your event exceeds 100 
people, the need should be obvious. "That 
help desk person is probably the most 
important role sometimes," Conwell says, 
"because they're the buffer between the 
attendees and the staff. The last thing 
you want is people going up to the 
network admin and telling them things 
that are so low on their radar that you're 
just going to flood that network admin 
with too much to do. Asking the network 
admin, 'What time is pizza coming?' will 
probably get your port turned off." 



Get The Word Out 

Sure, you have 1,547 Facebook friends. 
Maybe nine of those will have a real 
interest in paying for a seat at your LAN. 
Both Kreafle's and Conwell's LAN parties 
started small and grew over time, and 
both relied on word of mouth and grass- 
roots growth to get to the size that they 
are now. 

Start with your friends, obviously, but 
then move on to others you've enjoyed 
playing with online. Kreafle sought 
other local gaming clans and promoted 
FITES to those groups. Conwell suggests 
mentioning your LAN to anyone who 
plays a game on a server located near 



your event. College campuses are 
another great option. 

It's important not to force the issue. 
Rather than coming out of the gate 
with a huge event, hosting a successful 
small- or midsized LAN party will 
result in attendees doing all of your 
promotional work for you. Soon, 
their friends invite their friends, and 
your LAN party's growth will take care 
of itself. 

Next month, we draw ever closer to the 
big event itself. The topic of discussion 
will be your LAN party's network, and 
yes, you will need more than your 4-port 
home router. ■ 
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It's Not Too Late For AHCI 



I f you've installed your operating system 
without first enabling AHCI (Advanced 
Host Controller Interface) mode, then 
your HDD or SSD may not be performing 
as quickly as it could. In the past, we've 
noted that SSDs will not perform as well 
when the SATA controller is set to run in 
IDE (Integrated Drive Electronics) mode, 
and switching to AHCI in the BIOS after 
installation won't do the trick. In this 
article, we'll show you how to revert to 
AHCI mode post install. Bur first we'll 
explain what makes AHCI so effective in 
modern computers. 

Why AHCI? 

When you connect an SSD or HDD to 
a SATA port on your motherboard, your 
BIOS determines how the SATA controller 
interfaces with the drive, either in IDE or 
AHCI mode. IDE mode is designed for 
use with legacy operating systems. If you've 
installed a newer operating system lately, such 
as Windows Vista/7/8, newer mainstream 
Linux kernels, or FreeBSD 8.0 and newer, 



then AHCI is your only real choice. That's 
because AHCI lets your SATA device 
support hot swapping (removing auxiliary 
SATA-based devices 
without shutting the 
system down first) 
and NCQ (Native 
Command Queuing). 

It's this latter fea- 
ture that makes it 
the obvious choice 
for modern systems, 
though NCQ means 
different things for 
HDDs and SSDs. In 
mechanical hard drives, 
NCQ refers to the 



scheme whereby the 
drive can reorder the 
pending read/write commands to better suit 
how the requested data is arranged on the 
platters. Because it takes longer for the platter 
to make a single revolution than it does for 
the actuator arm to skip across the surface of 
the platter, NCQ lets the hard drive execute 



multiple read and write commands based on 
a more latency-aware sequence as opposed to 
just performing them in the order in which 



you've installed a 
newer operating 
system lately , , , 
then AHCI Is your 
only real choice 
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they are received. This effectively decreases 
the number of revolutions necessary to 
perform the commands. NCQ in SSDs, on 
the other hand, lets them offset host latency 
by queuing commands and using pipelines 
to process commands concurrently. NCQ 
on SSDs requires device-level support; drives 
lacking this support (often older models) 
cant utilize the feature regardless of a systems 
BIOS and Registry settings. 

Solving The IDE/AHCI Conundrum 

Now that you understand why you need 
your storage running in AHCI mode, you 
may be wondering why anyone would 
use IDE mode given the option. Sadly, 
some motherboards don't enable AHCI 
by default, and as a result their users 
sometimes unknowingly install their 
operating system on a hard drive or SSD 
in IDE mode. Sometimes users encounter 
errors where their storage devices don't 
show up as install locations when AHCI 



Device Manager can give you a clue as to the 
status of your SATA controller. 
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Windows Tip Of The Month: Manipulate Partitions With GParted 



Since we're on the topic of tweaking how your system works 
with your storage devices, we thought we'd go the extra mile 



with your storage devices, we thought we'd go the extra mile 
and help you with any and all partitioning tasks, including resizing, 
copying, and moving partitions. For this tip, we're going to install 
GParted (short for Gnome Partition Editor) Live onto a bootable USB 
flash drive. 

To get started, visit qparted.org/download.php and 
download the GParted Live ISO. As we went to press, the 
latest release version was gparted-live-0.1 4.1 -6-i486. 
iso. Because we're using the i486 version, the utility — ■ 

can only access 4GB of memory, but that's more than 
enough. The next step is to plug in a USB flash drive 
with a capacity of 256MB or more, locate the drive in 
Windows Explorer, right-click it, and then click Format. 
For the File System, select FAT32 and then click Start, 
click OK to dismiss the warning and click OK again to 
dismiss the Finished dialog. Right-click the flash drive 
from Windows Explorer, click Rename, and then type 
GParted. Naming the drive is optional, but we're going to be using this 
drive frequently so it'll pay off later. 

Next, open the GParted Live ISO ZIP file and extract it as-is onto 
the USB flash drive. Resist the urge to put it all into a folder; the 
files GPL and GParted-Live-Version should be in the flash drive's 
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root directory. Next, open the USB flash drive as an Administrator, 
double-click the Utils folder, open the Win32 folder, and then 
double-click the makeboot.bat file to make the flash driver a 
bootable device. The Congratulations message will appear after the 
drive has been properly configured. 

To start creating 
and managing parti- 

. . includinq re- tions on your pc with 

^ your new GParted 

sizing, copying just plug it into a USB 

, port on the system, 

and movinq restart ii and enter 

^ the BIOS by pressing 

n^i rtitinnQ the DELETE or F1 key 

\UCXl UUUI lO. (consult your PC or 

motherboard's manual 
for the specific key 

that lets you access the BIOS). Once in the BIOS, change the boot 
priority so that the USB flash drive is the first boot device. Save the 
settings and reboot. When the USB flash begins to boot into GParted 
Live, select the GParted Live option and press ENTER. Choose the 
option to leave the keymap alone and press ENTER. Type 33 and 
press ENTER to select US English as the language, 
and then press ENTER again to boot into GParted. 
B | You can select the storage device you want 

^^^■1 *° modif y by clicking the button in the top-right 
ZIZIZZ corner of the GParted interface. We used the 
- — - — — application to shrink an unused partition so we 
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[Left] Format using FAT32 to prepare 
your flash drive to become bootable. 

[Above] When you see this message, the 
drive is ready to go. 
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UEF1 BIOS Utility - Advanced Mode 
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[Right] GParted Live runs in a familiar 
Linux environment. 



could enlarge another partition that was getting close 
to full. To do this, we clicked the partition we wanted 
to shrink to make it the active partition, clicked the 
Resize/Move button, and then dragged the edge of 
the green rectangle to the left. We shrank the existing 
partition from 70GB to 30GB, which gave us 40GB of 
unallocated space. When the partition is the size you want, click 
the Resize/Move button and then Click Apply to make the change. 
This effectively leaves a block of unallocated space to the right of 
the newly svelte partition, so click that partition again, click Resize/ 
Move, and the drag the whole partition so that the unallocated 
space is now to the left of the non-boot partition, and then click 
Apply to make the move. GParted warns you to not attempt to 



move the boot partition for your system, doing so may render your 
system unbootable. The operation (on an SSD) took about seven 
minutes to complete. Finally, we selected the boot partition, clicked 
Resize/Move, dragged its boundaries to take up the unallocated 
space, clicked Resize/Move again, and then clicked Apply to make 
the change. Next, just exit and reboot to enjoy your new and 
improved partitions. ■ 
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is enabled in the BIOS, forcing them to 
install using IDE mode. Some systems, 
typically older, require specific drivers to 
install AHCI-based storage devices, but 
locating those drivers can be a pain. 

To determine if you're currently running 
your storage devices in IDE mode in Win7, 
right-click Computer, click Manage, and 
then click Device Manager. In Win8, press 




Windows Key-X and then click Computer 
Management. Next, click Device Manager 
in the left pane and then click to expand the 
IDE ATA/ATAPI Controllers item in the 
device tree. If AHCI is enabled properly, you 
should see Standard SATA AHCI Controller, 
or something else that mentions AHCI in the 
name. If not, then either your system doesn't 
support the feature or it does and it is just 
not currently enabled. If your system is in the 
latter category, this tutorial is for you. 

Enable AHCI Mode After The Fact 

Making this change involves editing 
the Windows Registry. To do it properly, 
you'll first want to make a backup of 
your Registry file and keep it handy. To 
do this, go to the Win 8 Start screen and 
type regedit, and then press ENTER. To 
launch the Registry Editor in Win7, click 
Start, type regedit, and then press the 
ENTER key. In the Windows Registry 



Editor, click File, Export, and then choose a 
location for the backup, name the file, and 
click Save. Even though you have a backup, 
make sure to follow the instructions closely 
to avoid rendering your system unbootable. 

The path varies depending on your 
operating system. If you need to make 
the change in Windows 7, launch the 
Registry Editor and navigate to HKEY_ 
LOCAL_MACHINE\SYSTEM\ 
CurrentControlSet\Services\Msahci 
in the left pane. To make the 
changes in Win8, head to HKEY_ 
LOCAL_MACHINE\SYSTEM\ 
CurrentControlSet\Services\Storahci. 
The Msahci (Win7) and Storahci 
(Win8) folders are where we'll be 
making our Registry edits. 

In Win7, double-click the Start 
binary value in the Msahci folder 
and change the number in the 
Value Data field to 0. In Win8, 
double-click the Start binary value 
in the Storahci folder and change 
the number in the Value Data field 
to 0. If you have a StartOverride entry in 
the Storahci folder, double-click it and 
change the Value Data to (this entry did 
not show up on our test system). 

Win8 users may also need to make sure 
the AHCI drivers for the SATA controller 
in question are currently installed. Consult 



your motherboard manufacturer's web- 
site to download the appropriate 
drivers. The ASUS P9X79 DELUXE 
in our test system had three SATA 
drivers. We had to download the files 
and cross-reference the names of the 
drivers against the list of Services in 
the Registry, installing any that didn't 
appear. Once the drivers are installed, 
go to HKEY_LOCAL_MACHINE\ 
SYSTEM\CurrentControlSet\Services\ 
(DriverName), where DriverName refers 
to the name of the specific driver. Then 
double-click the StartOverride entry and 
change the Value Data to 0. Repeat this 
for all SATA AHCI driver entries to make 
sure your bases are covered. Note, if your 
PC reboots during the driver installation 
process, you'll need to repeat these 
Registry edits. 

Once complete, restart your PC and 
enter the BIOS, typically by pressing 
the DELETE or Fl key during the 
boot sequence. Enable AHCI in your 
system BIOS, typically in the IDE 
or SATA Configuration submenu, 
then save changes and restart the PC. 
When your computer boots, it will be 
working in AHCI mode. If the correct 
AHCI driver isn't already installed, 
there's a chance it'll install as the 
system boots. I 



Change the number in the Value Data field, 
but leave everything else alone. 
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Inside The World Of Betas 



Wise Folder Hider 1 .32 



When it comes to safeguarding your 
personal documents and sensitive 
files, you can never be too careful. This is 
especially true when you're sharing a system 
with family members or roommates. So 
instead of trying to tuck away documents 
in maze-like file paths so your children 
wont accidentally delete them, you can rely 
on Wise Folder Hider from WiseCleaner. 

Wise Folder Hider immediately asks 
you to create a login password when you 
launch it for the first time. (Note: You'll 
enter this passphrase each time you open the 
executable.) The quick way to conceal your 
files and folders is to click and drag them into 
the program's whitespace. Your second option 
is to select one of the following actions within 
Wise Folder Hider: Hide File, Hide Folder, 
or Hide USB Drive. But, you actually don't 





have to open the program to do any doc 
hiding — right-clicking a file or folder gives 
you the option to hide data on the fly. 

Wise Folder Hider also organizes data in 
a list format for you, but you have the ability 
to change visibility of each item. Under the 
Operation section, you can click Unhide to 
make a file or folder reappear in its original 



Publisher and URL: WiseCleaner, 

www.wisecleaner.com 

ETA: 2013 

Why You Should Care: It simplifies secure file 
storage like no other program we've seen. 



location. This means it's completely removed 
from the Wise Folder Hider queue. A second 
layer of data protection is also available. To 
lock an individual file or folder, click the 
drop-down menu and select Set Password. 

There isn't really anything complicated or 
confusing about Wise Folder Hider, so it's an 
ideal tool for practically type of any user. It 
would be nice if the thumbnails next to each 
hidden item would reveal the contents of the 
file or folder, but this is insignificant gripe 
about an otherwise nearly flawless beta. 



Firefox 1 9.0 



Firefox users who like to get a jump 
on the browser's most up-to-date 
features can appreciate Mozilla's consistent, 
generally well-oiled beta rollouts. That 
being said, it comes to us as no surprise 
that Firefox 19 is a highly functional beta 
channel preview of the fast-approaching 
final version. 

Considering the already noisy chatter 
on the interwebs about 19 s built-in PDF 
viewer, we checked out the native PDF 
viewer for ourselves. Designed for a "safer, 
more seamless cross-platform experience," 
the incorporated PDF viewer replaces 
potentially vulnerable PDF viewing plugins 
of the past. Essentially, Mozilla engineers 
married the capabilities HTML5 and 
JavaScript and what we get is a pretty fluid 
reading experience. 

The PDF viewer's toggle slider lets you 
view thumbnails or the outline of a PDF 
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document one the left while you read 
individual pages on the right. It's also good 
to see that other common features, such as 
presentation mode, a print option, and a 
download button aren't clunky in the beta. 

Beyond this flagship feature, Firefox 
19 will also ask to reset the Awesome Bar 
search provider if a third-party provider 
has modified it (or if it was changed by 



Firefox 19.0 

Publisher and URL: Mozilla, www.mozilla.org 
ETA: Q1 2013 

Why You Should Care: There's a slick new 
integrated PDF viewer. 



about: config). In addition to several other 
known issue changes and fixes, the Private 
Browsing flag now appears when you open 
the browser in this mode. 

To complement the desktop beta, Firefox 
has also released the mobile version of Firefox 
19 (for Android), which is now available to 
approximately 15 million additional million 
phones, thanks to support for ARMv6. With 
this mobile browser comes personalization 
features accessible through addons. moxilla. 
org, as well as the Google Search Widget, 
which you can quickly launch from your 
smartphone's home screen. 
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Upgrades That'll Keep You Humming Along 



You're in luck this month if you're the owner of a GIGABYTE motherboard or GeForce graphics card. 
There are updates in store for you, plus new Thermaltake gaming mouse drivers. 



Software Updates 
GIGABYTE ©BIOS B12.0723.1 

The motherboard BIOS update 
utility from GIGABYTE now comes 
in a new model. This version sup- 
ports Intel 6, 7, and X79 series main- 
boards. It's available for 64-bit and 
32-bit editions of Windows 8, 7, 
Vista, and XP. (Another version of @ 
BIOS, B12. 1207.1, is now available 
for AMD-based boards such as the 
GA-990FXA-UD3.) 

www.g i gabyte.us/support> 
down loads/support-down loads.aspx 

GIGABYTE AutoGreen B12.1220.1 

Here's an update for GIGABYTE'S 
utility that lowers your PC's power 
consumption when you're physically 
away from it — or at least, your Blue- 
tooth-enabled phone is. It's intended 
for boards based on a long list of Intel 
chipsets, as well as motherboards with 
AMD sockets AM3 + /AM3/AM2 + / 
AM2. OS support includes x86 and 
x64 versions of Win7, Vista, and XP. 

www.g i gabyte.us/support> 
down loads/support-down loads.aspx 

GIGABYTE EasyTune 6 B12.1228.1 

Overclocking and fan manage- 
ment are the salient points of this 
system performance utility for GIGA- 
BYTE motherboards including the 
GA-990FXA-UD3. This update works 
with AMD FM2/FM1/AM3+/AM3/ 
AM2+/AM2 series boards running 64- 
or 32-bit Win8/7/Vista/XP. 



GIGABYTE recommends that you 
uninstall any existing installations of 
EasyTune or GWUM Tools before you 
install this version. 

www.g i gabyte.us/support- 
down loads/support-down loads.aspx 

GIGABYTE Smart Recovery2 
B12.1127.1 

GIGABYTE mainboard owners can 
now access the latest version of this 
backup and recovery utility. Smart Re- 
covery2 B12. 1127.1 supports moth- 
erboards with Intel Z68, X58, P67/ 
P55/P45/P43, H67/H55/H57, or 
G45/G43/G41 chipsets. AMD 8-se- 
ries boards are also fair game. Smart 
Recovery2 runs on 64- or 32-bit Win- 
dows 7 or 8. 

www.g i gabyte.us/support~ 
down loads/support-down loads.aspx 

GIGABYTE Wi-Fi Share 1.0.5.2 

This utility lets users of GIGABYTE 
mainboards with a WLAN+BT Wi-Fi 
and Bluetooth card share their PC's 
Internet connection with their mobile 
devices. Wi-Fi Share also lets said de- 
vices share files and folders with each 
other. This PC version is compatible 
with Win7/8 32- and 64-bit. 

www.g i gabyte.us/support- 
down loads/support-down loads.aspx 

Driver Bay 

NVIDIA Driver 310.90 

This new graphics driver updates 
cards such as the GeForce GTX 650 



Ti, GTX 680, and others. It bundles a 
security update, performance enhance- 
ments, new SLI and 3D Vision pro- 
files, and more. Separate downloads 
are available for 64-bit Windows 8/7/ 
Vista, 32-bit Windows 8/7/Vista, 64- 
bit and 32-bit Windows XP, 64- and 
32-bit Linux, and x86/x64 Solaris. 

www.geforce.com/drivers 

Realtek HD Audio Driver R2.70 

This new driver is for GIGABYTE 
motherboards such as the AMD A85X- 
based GA-F2A85X-UP4. It updates 
the integrated Realtek HD audio on 
the boards, including Dolby Advanced 
Audio and Dolby Home Theater tech- 
nologies, the Realtek Sound Manager 
application, and more. Both x86 and 
x64 editions of Windows 7/Vista/ 
XP/2000 are supported, plus Windows 
Server 2008 and 2003. 

www.g i gabyte.us/support~ 
downloads/supportdownloads.aspx 

Thermaltake LEVEL 10 M 
Mouse AP V1.2 

The gaming mouse in Tt eSPORTS' 
storied LEVEL 10 product family gets 
a driver refresh to version VI. 2. The 
update includes language support for a 
bevy of tongues in addition to English; 
to wit, Traditional Chinese, Simple Chi- 
nese, Czech, Portuguese, French, German, 
Greek, Italian, Japanese, Korean, Polish, 
Russian, Spanish, and Turkish. 

usa.ttesports.com/ 
download FAQ.aspx 
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Up to 30% Performance Gain through Optimized Circuit and Thermal Design 




Compact Dual CPU 
Workstation Mini-Tower 
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GPU Optimized 
w/5GPUs 



fbRIT CeBIT2013 Germany, March 5-9 th 

V£DI 1 Hannover Messe, Booth Hall 2, Stand E57 & E50 



Performance. 



Optimized Solutions: 
Video Editing, Digital Content Creation, CAD/CAE/CAM, 
High Frequency Trading, Software Development, 
Scientific Researches, Oil and Gas Applications 
Whisper-Quiet 21 dB Acoustics models* 
Up to Redundant Platinum Level (95%+) Digital Power Supplies 
Up to 5 1 2 GB DDR3 memory and 8 Hot-Swap HDDs 
Up to 5 GPUs supported with PCI-E 3.0 
Server-Grade Design for 24x7 Operation 
Support 1 SOW Series CPUs 

Supports Intel® Xeon® Processor E5-2600 product family 





Hyper-Speed 
Workstation 
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Storage Optimized w/ 
8XSATA/SAS 2.0 HDDs 



Entry-Level Single 
CPU Workstation 



MDigitai! We P wer the Cloud 


SUPERMICR ' 

S€flVefl PLATFORMS 




www.supermicro.com/SuperWorkstations 




© Super Micro Computer, Inc. Specifications subject to change without notice. 
Intel®, the Intel® logo, Xeon®, and Xeon® Inside, are trademarks or registered trademarks of Intel Corporation in the US and /or other countries. 
All other brands and names arethe property of their respective owners. 
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our vission, 
Should You Chooso 
b Accept It 

The Rise Of Destructible Messages 



Digital records and messages can a 
last a long time on our computers 
and portable devices. Unfortunately, 
you may not want every message, 
image, or video hanging around, 
especially if it's something that could 
cause trouble one week, one year, or 
10 years down the road. That's where 
destructible messaging comes in. For 
example, let's say you have a message 
that's meant for only one person to see: 
You can now choose from a variety of 
destructible messaging services that will 
deliver the message and automatically 
destroy it after a given time, which is 
typically 10 seconds or less. We took 
a look at a few destructible messaging 
options to see how they worked; one 
or more of these options may prove 
handy for sending messages containing 
info about sensitive business topics 
and things you want to keep private 
between you and someone else. 

Snapchat 

Snapchat ( www.snapchat.com ) is the 
most well-known destructible messaging 
service, and it's currently available as an 
app for iOS and Android devices. The 
app has earned a reputation from those 
who use it to send risque photos, but 
it's certainly viable for other purposes. 
Snapchat lets you share photos or videos 
(with text captions), and you can set the 
number of seconds before the message 
disappears. You'll need to create a login 



for a Snapchat account, which is all it 
takes to setup the app. The interface is 
easy to figure out, as there are obvious 
icons to access the app's features. The 
background of the screen will display 
what the camera on your mobile device 
currently sees. 

There's a big camera button in the 
middle of the app, which you can press 



to take an image or video. Just hold 
down on the button to capture video 
footage. A button on the left side, 
which looks a bit like the 3D symbol 
found on HDTVs, functions as a sort 
of message history. It'll display what 
messages you've sent out and who 
you've sent them to. A button on the 
right side shows your friends list and 



f ,4 3:31 PM 








jfe Sara Miller 

"™ 3 minutes ago - l 3 ress and huld Hd view 




gfe Sara Miller 

"™ 4 minutes ago - Press and hold to view 

v Ethan Walker 

f 1 8 minutes ago - Opened 

j-uv Ethan Walker 

Today at S;21 AM 

• w Sara Miller 




Caught you, Sara Miller. Snapchat 
will let you know if a recipient 
of your Snapchat messages 
attempted to take a screenshot. 


today a 1 8 ;0 1 AM - Screens hot* 




Rachel Scott 
W Yesterday all 1:43 PM 




ivV Rachel Scott 

V Yesterday at 1 1 :26 PM 
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Snapchat offers 
apps for iOS and 
Android devices. 



Snapchat isn't completely foolproof 
when it comes to self-destruction, 
as it's possible for someone to take 
a screenshot on their mobile device 



also lets you find and add friends. 
Shortcuts are available for Facebook 
and Twitter, so you can quickly link 
with Snapchat users that are already 
Facebook friends or Twitter followers. 
When you send a photo, you'll see 
an icon in the upper-left corner that 
displays how long the image will be 
available for the recipient (anywhere 
between one and 10 seconds) to view. 
You can change the timer by tapping on 
the icon. Finally, you'll tap Send to fire 
off your destructible message. 

Snapchat isn't completely foolproof 
when it comes to self-destruction, 
as it's possible for someone to take a 
screenshot on their mobile device. If 
they do, Snapchat will alert you to 
the possibility, however, which gives you 
some warning, at least. In its privacy 
policy, Snapchat indicates that "there 
are a number of risks in transmitting 
any kind of data over the public Internet 
and under no circumstances should you 
use the Snapchat service to transmit 
confidential or privileged information 
of any sort." Snapchat indicates that 



it does collect user information, but 
the data does not identify individual 
users. Rather the data gives Snapchat 
data about how people access and 
use the mobile apps. All messages are 
temporarily stored on until the image 
or video is transmitted to the recipient, 



after which the data is removed as soon 
as possible from the servers. 

Burn Note 

Burn Note ( burnnote.com ) is a web- 
based service that's all about encrypted 
(256-bit SSL) messages, as there's no 



You have received a Burn Note from mitkanlake. 



Click this link to view it: https:/^urnnote.com/#invite-fYTGLTOd44to 



Burn Notes are private messages which self-destruct after they are read. To leam more, visit our about page. 



About Terms of Use Privacy Policy 
Bum Note is a trademark of Bum Note Inc, 



Burn Note provides your recipient with an email 
that will lead them to your secure message. 
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option for images and videos. All-in-all, 
it's a pretty simple service and interface. 
Just click the Start A Conversation 
button, type your message, enter the 
email address of the recipient, and click 
Send. The recipient will receive an email 
that directs them to a URL where they 
can view the message. And here's the 
key to the whole process, because Burn 
Note has a Spotlight technology that 
requires you to click the message to 
view it. Even if someone were able to 
take a screenshot or use a camera to 
capture the screen, they'd only see a 
small portion of the note. 

Burn Note also disables text selection, 
so you don't have to worry about anyone 
copying and pasting your text. As soon 
as the message is opened, a timer will 
begin running and Burn Note will erase 
the message from the server when the 
timer is done. Similar to Snapchat, 
Burn Note warns that "no system can 
provide a 100% guarantee that the 
recipient will not make a copy of your 
note. For example, they could write it 
down by hand." All communications 
from Burn Note's servers are encrypted 
using AES_256_CBC, SHA1 is used 
for message authentication, and RSA is 
utilized for the key exchange mechanism. 
The contents of the Burn Note are also 
encrypted in the recipient's web browser 
before being sent to the server. 

Facebook Poke 

If you've been on Facebook for a 
while, you're probably familiar with the 
traditional poke feature — where friends 
will receive an alert that you've "poked" 
them. It's often seen as the digital version 
of saying hello. Facebook Poke, on the 
other hand, is an iOS app created by 
Facebook, and it essentially replicates the 
functionality of Snapchat for use with 
Facebook friends. It's a bit more useful 
than a traditional poke, as you can send 
messages, images, or videos that self- 
destruct after the given time period of 
one, three, five, or 10 seconds. 

Facebook friends will need the 
Facebook Poke app to view the image, 



and if you send them a Poke from 
the app, they'll receive a Facebook 
notification about it. When opened 
in the Facebook Poke app, users are 
instructed to "press and hold the 



message until it expires." The timer 
starts as soon as you touch the screen, 
and if you stop pressing the screen, the 
on-screen image will disappear. You'll 
be able to see a list of who's sent you a 
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Ben Hiller 

6 minutes ago 



Znch Rait 



Nathan Borror 



Jeffrey, Keito, Grace.. 



Henry Bridge 



Poke a friend with a 
message, photo or video 



■ 



The Facebook Poke interface 
is fairly intuitive. 



bu can Poke one 
or multiple friends at 
the same time, 



Poke, but you won't be able to view any 
of the messages again. 

You can Poke one or multiple friends 
at the same time. Image and video 
can be chosen from your iOS device's 
Camera Roll, or you can snap a photo 
within the app. You can also add 
location information to the message, 
if you want. The Facebook Poke 
interface is fairly Spartan, as there are 
just four icons on the bottom of the 
screen and a history of your messages. 
There are three familiar iOS icons for 
messaging, photo, and video, as well 
as the traditional poke icon. Choosing 
one of the multimedia icons will bring 
up the tools you need to create a text, 
picture, or video message, and then, you 
can choose your recipients. The Poke 
icon works like the traditional poke 



feature, where the recipient will receive 
a message that you've Poked them. 

Lockify 

This is a service designed for busi- 
nesses and individuals that's currently in 
private beta as a web application, though 
Lockify ( lockifycorp.com ) also notes 
that they are working on a smartphone 
and desktop app. The Lockify service 
encrypts the text you want to send and 
then creates a link to the message that 
you can provide to others. The link will 
be up for a day once it's created, and it 
will expire early if the recipient views 
it three times. The recipient can also 
choose to terminate the link once they 
get the information. 

The Lockify service works by embed- 
ding the decryption key into the link you 



share with another person, which you 
can provide to them via email, instant 
message, or text message. As such, 
even Lockify won't be able to see your 
information, because the decryption key 
is private between you and the person 
who receives the message. The private 
information is always encrypted, because 
Lockify has designed the decryption key 
to be hashed inside of the browser. Then, 
the hash is sent to the Lockify server and 
the matching key is found and provided 
with the encrypted data. 

In terms of usability, the Lockify 
service is simple. Just sign in, type your 
message, and provide the recipient with 
the link given to you by Lockify. The 
rest of the process is taken care of by 
Lockify 's encryption techniques. You'll 
be able to see whether the recipient 
has opened the link, as well as how 
many times other users have accessed 
it. Lockify is also working on creating 
an API that will let web admins add the 
service to their own sites. ■ 




Destructible 
Marketing 

New York City frozen yogurt chain 1 6 
Handles has begun using Snapchat's 
service to promote its business. Just 
capture an image of you or your friends 
eating at a 16 Handles location and 
send it to Love16Handles on Snapchat. 
You'll receive a coupon for a discount 
ranging from 16% to 100% off on your 
next 16 Handles purchase, assuming 
you can let the cashier scan the coupon 
in 10 seconds. Delta Lingerie, a lingerie 
manufacturer from Israel, also recently 
used Facebook's Poke app to send out 
a 10-second promotional video for a 
sale on its website. Both campaigns are 
examples of the kinds of things we'll 
probably see more of as destructible 
messaging tech becomes more mature. 
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CyberPower recommends Windows 







AMD £11 
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Windows 8 

Gigabyte® GA970A-D3 AMD 970A USB 3.0 & SATA 111 
Corsair® 8GB DDR3 1600Mhz Dual Channel Memory 
1TB SATA III 7200 RPM HD 32MB Cache 
AMD Radeon * HD7750 1GB Direct X 1 1 Video 
Ttiermaltake Commander Gaming Tower Case 430 Watt Power 
Asetek Liquid Cooling System 
AMDFX-8350 $735 AMDFX-6300 $665 
AMDFX-8320 $705 AMDFX-6100 $645 
AMDFX-8150 $719 AMD FX43QQ $655 
AMDFX-8120 $689 AMDFX-4100 $629 



GHF77HH SHOXfiUS SOU £2 
Windows 8 

Gigabyte® GA970A-D3 AMD 970A USB 3.0 & SATA III 
Corsair® 16GB DDR3 1600Mhz Dual Channel Memory 
2TB SATA III HDD 7200RPM 64MB Cache 
AMD Radeon™ HD7850 2GB Direct X 1 1 Video 
Xion Predator 970 Tower Case 600 Watt Power 
Asetek Liquid Cooling System 

AMDFX-8350 $995 AMDFX-6300 $929 

AMDFX-8320 $969 AMDFX-6100 $905 

AMDFX-8150 $985 AMDFX-4300 $915 

AMDFX-8120 $945 AMDFX-4100 $895 
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Windows 8 

AMD A75 Chipset MB USB 3.0 and SATA II 
Corsair* 8GB DDR3 1600 Mnz Dual Channel Memory 
1TB SATA Hi 7200 RPM HD 32MB Cache 
AMD Radeon™ HD6550 1GB Dual Graphics Direct X 1 1 Video 
Nzxt Tempest 210 Mid-Tower Case 350 Watt Power 
Asetek Liquid Cooling System 



AMDA10-580OK$605 
AMDA8-5600K $585 



AMDA6-5400 $545 
AMDA4-5300 $529 
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I Desktop systems come with 3 year Limited Warranty + lifetime toll free techsupport 
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Look For CPU At These LAN Parties 




02.01.13 

LANFest NETWAR 24.0 
Omaha, NE 

Ianfest.intel.com/events/netwar24 

02.09.13 

TigerLAN 
Hays, KS 

www.tigerlan . net 
WV Gamers - Eugene, OR 

www.wvgamers.com 

02.15.13 

AWOL LAN 21 
Eau Claire, Wl 

www.awollan.com 

02. 15- 18. 13 

PDXLAN 21 - Portland, OR 

www. pdxlan . net/portland 

02. 16. 13 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

02.16- 17.13 

Gamers for Giving 
Ypsilanti, Ml 

lanfest.intel.com/gamers-outreach 

02.22-24.13 

FITES LAN - Mechanicsburg, PA 

www.fites.net 



02.23.13 

Overkill LAN - Tampa, FL 

www.overkill-lan.com 

03.01 -03.13 

Lan ETS 
Montreal, Quebec 

2013.lanets.ca/info 

03.09.13 

WV Gamers - Eugene, OR 

www.wvgamers.com 

03.1S-16.13 

Forge LAN IV - Medina, OH 

forgelan.com 

03. 16. 13 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

03.22-24.13 

PAX East - Boston, MA 

east.paxsite.com 

03.23.13 

LAN OC V12.0 - Ohio City, OH 

lanoc.org 

04.13.13 

Naois Gaming - York, PA 

www.naoisgaming.com 

04.13-14.13 

RIT Spring LAN - Rochester, NY 

www.egsrit.com 




CPU 



Across The Nation — & Beyond! 






Oklahoma Gamers Group 




Oklahoma City, OK 


Greenville, TX 


www.okgg.org 


www.networkgamingclub.com 


07.20.13 


WV Gamers 


NGC'S LAN-A-GEDDON 


Eugene, OR 


Greenville, TX 


www.wvgamers.com 


www.networkgamingclub.com 


Oklahoma Gamers Group 


Oklahoma Gamers Group 


Oklahoma City, OK 


Oklahoma City, OK 


www.okgg.org 


www.okqq.orq 


04.27.13 


08.10.13 


Indiana Tech Ultimate Lan Party 


WV Gamers - Euaene OR 


Fort Wayne, IN 


www.wvgamers.com 


iitgamers.com 


08.17.13 


05.18.13 


Oklahoma Gamers Group 


WV Gamers - Eugene, OR 


Oklahoma City, OK 


www.wvgamers.com 


www.okqq.orq 


NGC'S LAN-A-GEDDON 


NGC'S LAN-A-GEDDON 


Greenville, TX 


Greenville, TX 


www.networkgamingclub.com 


www, networkgamingclub.com 


Oklahoma Gamers Group 


na 24 13 


Oklahoma City, OK 


Naois GamingYork, PA 


www.okgg.org 


www.naoisgaming.com 


05.22.13 


09.21.13 


Naois Gaming - York, PA 


Oklahoma Gamers Group 


www.naoisgaming.com 


Oklahoma City, OK 


06.15.13 


www.okgg.org 


WV Gamers 


WV Gamers - Eugene, OR 


Eugene, OR 


www.wvgamers.com 


www.wvgamers.com 


NGC'S LAN-A-GEDDON 


NGC'S LAN-A-GEDDON 


Greenville, TX 


Greenville, TX 


www.networkgamingclub.com 


www.networkgamingclub.com 






Would you like us to help promote your next LAN? 

Give us a call at 1-800-733-3809 

We'll be glad to consider your event 
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l/ES A BETTER COOLER! 



THE WORLD'S BEST OVERCLOCKINC CPU AIR COOLER 



PHANTEK5 PH-TC14PE 






> FEATURE PATENTED PAIS. 
AND C.P.S.C TECHNOLOGY 

The world's first color CPU coolers made 
exclusively with patented C.P.S.C technology 
without compromising performance. 




PHANTEKS PH-TC90LS 





Available ah amazon.com TigerDipect.com \r> NCIX 



PHANTEK5.COM 



UNLEASH ANYWHERE 

WINTER GIVEAWAY 



(intel)/ niMe - (intei)™ 



CORE i7 CORE i 5 





Check out how your new Intel* Core™ 
Unlocked Processor can win you 
FREE winter gear! 

INTELGAMINCPRQM0.COM 

Limited time offer. Don't wait! 

NO PURCHASE NECESSARY. Ends 3/31/1 3, subject to full official rules available at www.intelgamingpromd.com. Open to legal residents of the 50 US, DC and Canada (excluding residents of Quebec), who are at least 1 3 years 
of age or age of majority in province/territory of residence at time of entry. If you are considered a minor in the state/province/territory/country in which you reside you must have your parent or legal guardian's permission 
prior to entering. Void where prohibited. 

2012 Intel 8 , All rights reserved. Intel and the Intel logo, Intel Core, and Core Inside are trademarks of Intel Corporation in the U.S. and other countries. 
All brands, products and companies are trademarks or registered trademarks of their respective companies. 



Visit these retailers to purchase your qualifying lntel @ product: 
(Zm$ss- {fijj^ TIE 5 Buy.com mWL&w 

amazon.com MMMMA TigenDinect.com 
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CPU 

COMPUTER POWER USER 

www.computerpoweruser.com 



NOW CPU CAN GO 

ANYWHERE 

YOUR iPAD GOES! 

You asked for it, and CPU listened. 
Each month, you can read the latest 
issue of CPU from cover to cover, 
exactly as it appears in print, for free 
on your iPad with i05 5.0 or later using 
the iTunes Newsstand app. Browse 
back issues and select specific issues 
for download, read in offline mode, 
and enjoy CPU comfortably in portrait 
or landscape format. The CPU News- 
stand app features full Retina display 
and AirPrint support. 
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Q&A With Tim Handley 

GIGABYTE Motherboards Provide 
First Support For 4K 



Q Ultra HD, or 4K video, seemed to be 
the big thing at this year's CES in Las 
Vegas, but GIGABYTE seems to be the 
first motherboard manufacturer to come 
out with native support for 4K video. 
How did you decide that this feature was 
something you needed to support? 

T™ U ^ e c h° se the dual-port Thunderbolt 

I option on our boards when we 
launched in Q2 last year. As you know, 
Thunderbolt uses the Mini DisplayPort 
connector. It just so happens that the 
requirement for 4K can be met with two 
DisplayPort 1.1 connectors. In November 
2012, we announced support for certain 
4K monitors, without the need for special 
drivers or BIOS update. 

QA few TV companies showed off 4K 
TV sets at the show, but there aren't 
many 4K monitors available yet. Which of 
your motherboards will support Ultra HD? 

"T" II All three of our dual-port Thun- 
I derbolt motherboards, including 
the GIGABYTE GA-Z77X-UP5 TH and 
GA-Z77X-UP4 TH (model availability 
varies by region), support 4K resolution 
when using only the Intel HD Graphics 
4000 of any 3rd Generation Intel Core i5 
or i7 processors. 

QWill these boards provide support for 
Intel's Collage Display technology, 
and if so, what options do users have for 
configuring their multimonitor setups to 
take advantage of the increased resolution? 

"T" II Yes, these boards support Intel's Col- 
I lage Display technology All it takes 
to enable is a simple driver update. The driver 
is currently available for download on the 



GIGABYTE website. 
Once the driver is installed, 
users will be given several 
additional display resolution 
options, including 3,840 x 
2,400 or 3,840 x 2,160 
for Vertical Mode, and 




7,680 
x 1,200 
or 7,680 x 1,080 for 
Horizontal Mode. 



QCan you explain for readers why 
^ you implement the feature through a 
pair of Thunderbolt ports? 

T~ U Actually, this ls not a Thunderbolt 
I technology but rather a DisplayPort 
capability. We are able to support 4K because 
our dual Thunderbolt ports can function as 
two Mini DisplayPorts. Its great that Intel has 
developed and made available its Collage Dis- 
play technology as this allows us to give a bit 
of a feature upgrade to anyone who currendy 
owns one of our Thunderbolt motherboards. 

QWhat sort of adapters or extra hard- 
ware, if any, will users need to set up 
their systems for 4K? 



T II If y ou 316 planning to use 
I Intel's Collage mode, you 
will need four monitors (prefer- 
ably with slim bezels) and a quad- 
monitor stand. You also need two 
Mini DisplayPort-to-Dual Dis- 
playPort/HDMI/DVI splitter 
cables, depending on your 
monitor input connectors. 

f\ What other settings 
VX changes are necessary 
to implement 4K video? 

It's quite easy to set up 
as a multimonitor in 
your home or office, and since 
it doesn't require a discrete graphics 
card, it also makes it an 
ideal solution for 
OAi&rfd^fr^k^'o slim-profile digital 
signage systems. We 
have made available 
a how-to guide on our web- 
site: www.gigabyte.us/MicrO' 
Site/323/images/guide.html . 

f\ Where do you think we will see the 
VX most 4K content come from first: 
movies, TV, or gaming, and why? 

T U Many games can already be 
I played in 4K resolution, and 
we have seen some 4K TVs come pre- 
bundled with 4K movies, such as "The 
Amazing Spider-Man," "Total Recall" 
(2012), etc. As for TV, I imagine it will 
take some time for the television net- 
works to begin broadcasting in 4K, as 
more of their audience base upgrades 
to 4K TVs, similar to the transition 
that happened from standard to HD 
television content. I 
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groundbreaker 



The industry's most groundbreaking SSDs just broke 
new ground. Engineered by longtime SSD experts, the OCZ 
Vector Series delivers a new level of performance, endurance, and 
reliability designed to enhance your laptop or PC experience. 
Imagine a computer that delivers superior responsiveness and 
sustained speed across a broader spectrum of file types than 
competing drives, and you've got yourself a Vector SSD. With 
groundbreaking SSD quality and leveraging proprietary 
technology in every drive, the Vector Series is built to provide hard 
drive-humiliating performance over the long term. Don't settle on 
your storage, get a groundbreaker. 




